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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a bright liquid crystal 
display device which is high in contrast and is excellent in visual 
angle characteristics without requiring complicated process 
steps and a high degree of technology. 

SOLUTION: The electrodes on a first substrate grasping a liquid 
crystal layer where >2 kinds of microregions coexist are formed 
to a shape having good symmetricalness and the electrodes on 
a second substrate are formed wider than the electrodes on the 
first substrate to cover the entire part of the upper parts of the 
electrodes on the first substrate. Columnar spacers exist in the 
positions nearly at the symmetric centers of the electrodes on 
the first substrate, by which the electrodes in driving are made 
diagonal with the substrates and the orientation of the liquid 
crystals within one pixel is naturally divided to plural regions. 
The division is rapidly effected with the columnar spacers as 
the nuclei for the division and the division boundaries are 
stabilized, by which the higher speed and wide visual field angle 
are achieved. 
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CLAIMS 



[Claim(s)] 

[Claim 1] It is the liquid crystal display with which a liquid crystal layer is pinched between two substrates, 
and two or more sorts of minute fields live together in a liquid crystal layer. The liquid crystal display with 
which the electrode on the 1 st substrate is a configuration with sufficient symmetric property, and the 
electrode on the 2nd substrate is larger than the electrode on the 1 st substrate with liquid crystal display, and 
is characterized for the whole upper part of the electrode on the 1st substrate by the thing of the electrode on 
a bonnet and the 1 st substrate which a dielectric exists in the location of center of symmetry mostly at least. 
[Claim 2] It is the liquid crystal display with which a liquid crystal layer is pinched between two substrates, 
and two or more sorts of minute fields live together in a liquid crystal layer. The liquid crystal display with 
which the electrode on the 1 st substrate is a configuration with sufficient symmetric property, and the 
electrode on the 2nd substrate is larger than the electrode on the 1 st substrate with liquid crystal display, and 
is characterized for the whole upper part of the electrode on the 1st substrate by the thing of the electrode on 
a bonnet and the 1 st substrate which a column-like spacer exists in the location of center of symmetry 
mostly at least. 

[Claim 3] It is the liquid crystal display with which a liquid crystal layer is pinched between two substrates, 
and two or more sorts of minute fields live together in a liquid crystal layer. The liquid crystal display 
characterized by for the electrode on the 1 st substrate being a configuration with sufficient symmetric 
property, and for the electrode on the 2nd substrate being larger than the electrode on the 1st substrate, and 
the part of the electrode on a bonnet and the 1 st substrate in which an electrode does not exist being in the 
location of center of symmetry mostly at least about the whole upper part of the electrode on the 1 st 
substrate. 

[Claim 4] It is the liquid crystal display with which a liquid crystal layer is pinched between two substrates, 
and two or more sorts of minute fields live together in a liquid crystal layer. The electrode on the 1 st 
substrate is the configuration where the configuration with sufficient symmetric property stood in a row, and 
the electrode on the 2nd substrate is larger than the electrode on the 1 st substrate. And the liquid crystal 
display characterized for the whole upper part of the electrode on the 1st substrate by the thing of the 
electrode on a bonnet and the 1 st substrate which a column-like spacer exists in the location of center of 
symmetry mostly at least. 

[Claim 5] It is the liquid crystal display with which a liquid crystal layer is pinched between two substrates, 
and two or more sorts of minute fields live together in a liquid crystal layer. The electrode on the 1st 
substrate is the configuration where the configuration with sufficient symmetric property stood in a row, and 
the electrode on the 2nd substrate is larger than the electrode on the 1st substrate. And the liquid crystal 
display characterized by there being a part of the electrode on a bonnet and the 1 st substrate to which an 
electrode does not exist in the location of center of symmetry mostly at least about the whole upper part of 
the electrode on the 1 st substrate. 

[Claim 6] The liquid crystal layer with which two or more sorts of minute fields coexist with the first 
substrate with which wiring and a thin film transistor were formed, and the 2nd substrate which counters 
said first substrate and is arranged is pinched. The transparency field in which the reflective field and 
transparent electrode with which the reflector is formed in said first substrate are formed is prepared. The 
liquid crystal display according to claim 1 to 5 characterized by forming a common electrode in said 2nd 
substrate, and impressing an electrical potential difference between a reflector, and said said transparent 
electrode and said common electrode. 

[Claim 7] The liquid crystal display according to claim 1 to 6 with which the electrode on the 2nd substrate 
is characterized by the thing of the 2nd substrate currently mostly formed in the whole surface. 
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[Claim 8] The liquid crystal display according to claim 1 to 7 characterized by arranging the electrode for 
shielding besides the electrode for a pixel display at the electrode on the 1st substrate. 
[Claim 9] Two or more video-signal electrodes which cross in the shape of a matrix at two or more scan 
signal electrode and them at a 1 st substrate top, It has two or more thin film transistors formed 
corresponding to each intersection of these electrodes. At least one pixel consists of each field surrounded 
with two or more of said scan signal electrodes and video-signal electrodes. It has the pixel electrode 
connected to the thin film transistor corresponding to each pixel. It is the liquid crystal display which has the 
common electrode which gives a reference potential over two or more pixels on the 2nd substrate. Said pixel 
electrode and said scan electrode, said video-signal electrode, and said thin film transistor are a liquid crystal 
display according to claim 1 to 7 characterized by dissociating through an interlayer insulation film. 
[Claim 10] Two or more video-signal electrodes which cross in the shape of a matrix at two or more scan 
signal electrode and them at a 1st substrate top, It has two or more thin film transistors formed 
corresponding to each intersection of these electrodes. At least one pixel consists of each field surrounded 
with two or more of said scan signal electrodes and video-signal electrodes. It has the pixel electrode 
connected to the thin film transistor corresponding to each pixel. It is the liquid crystal display which has the 
common electrode which gives a reference potential over two or more pixels on the 2nd substrate. Said pixel 
electrode and said scan electrode, said video-signal electrode, and said thin film transistor are separated 
through an interlayer insulation film. And the liquid crystal display according to claim 8 characterized by 
arranging said some of pixel electrodes or the electrode for shielding in one [ at least ] upper part of said 
scan signal electrode and a video-signal electrode. 

[Claim 11] It is the liquid crystal display which has the 1st substrate, the 2nd transparent substrate, the liquid 
crystal layer pinched by these, and a light filter layer. Said light filter layer is arranged on said 1st substrate, 
and said liquid crystal layer is arranged between said light filter layer and said 2nd substrate. Two or more 
scan-on 1st [ under said light filter layer / said ] substrate signal electrode, It has two or more thin film 
transistors formed in them corresponding to each intersection of two or more video-signal electrodes which 
cross in the shape of a matrix, and these electrodes. At least one pixel consists of each field surrounded with 
two or more of said scan signal electrodes and video-signal electrodes. It has the pixel electrode connected 
to the thin film transistor corresponding to each pixel, and has the common electrode which gives a 
reference potential over two or more pixels on the 2nd substrate. Said pixel electrode The liquid crystal 
display according to claim 1 to 7 characterized by being arranged between said light filter layers and said 
liquid crystal layers. 

[Claim 12] It is the liquid crystal display which has the 1st substrate, the 2nd transparent substrate, the liquid 
crystal layer pinched by these, and a light filter layer. Said light filter layer is arranged on said 1st substrate, 
and said liquid crystal layer is arranged between said light filter layer and said 2nd substrate. Two or more 
scan-on 1 st [ under said light filter layer / said ] substrate signal electrode, It has two or more thin film 
transistors formed in them corresponding to each intersection of two or more video-signal electrodes which 
cross in the shape of a matrix, and these electrodes. At least one pixel consists of each field surrounded with 
two or more of said scan signal electrodes and video-signal electrodes. It has the pixel electrode connected 
to the thin film transistor corresponding to each pixel, and has the common electrode which gives a 
reference potential over two or more pixels on the 2nd substrate. Said pixel electrode The liquid crystal 
display according to claim 8 characterized by being arranged between said light filter layers and said liquid 
crystal layers, and arranging said some of pixel electrodes or the electrode for shielding in one [ at least ] 
upper part of said scan electrode and a video-signal electrode. 

[Claim 13] The liquid crystal display according to claim 1 to 12 characterized by slitting or the part which 
does not have an electrode in part from an edge existing in some electrodes for the pixel display of the 1st 
substrate. 

[Claim 14] The liquid crystal display according to claim 1 to 13 characterized by the part of the angle of the 
electrode for the pixel display of the 1st substrate projecting toward an outside. 

[Claim 15] The liquid crystal display according to claim 1 to 14 characterized by establishing the crevice in 
some electrodes for the pixel display of the 1st substrate. 

[Claim 16] The liquid crystal display according to claim 10 to 15 characterized by a crevice being the 
structure which put the dig lump into the interlayer insulation film. 

[Claim 1 7] installing at least one side of a forward compensation film between the 1 st or 2nd substrate and a 
polarizing plate optically with a negative compensation film — especially, the liquid crystal display 
according to claim 1 to 16 characterized by making isotropic the refractive-index anisotropy of a liquid 
crystal layer and a compensation film in the 1 viewing-angle direction at least in the liquid crystal 
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orientation condition at the time of a black display. 

[Claim 18] The liquid crystal display according to claim 1 to 17 characterized by having the quarter 
wavelength plate on both sides of a liquid crystal layer, respectively, and the optical axis of a quarter 
wavelength plate lying at right angles mutually. 

[Claim 1 9] The liquid crystal display according to claim 1 8 characterized by setting up the transparency 
shaft of two polarizing plates which cross 90 degrees mutually in the direction which wants to acquire a 
larger viewing-angle property. 

[Claim 20] The liquid crystal display according to claim 1 to 19 characterized by liquid crystal containing a 
macromolecule organic compound. 

[Claim 21] The manufacture approach of the liquid crystal display according to claim 20 characterized by 
macromolecule-izing a monomer and oligomer in liquid crystal after liquid crystal pours in liquid crystal 
between substrates including a monomer or oligomer. 

[Claim 22] The liquid crystal display according to claim 1 to 21 with which a liquid crystal layer is 
characterized by consisting of liquid crystal negative in a dielectric constant anisotropy, and carrying out 
orientation almost vertically to a substrate at the time of no electrical-potential-difference impressing. 
[Claim 23] The liquid crystal display according to claim 22 characterized by forming the pre tilt angle 
beforehand along the direction where liquid crystal falls when an electrical potential difference is impressed. 

[Claim 24] The manufacture approach of the liquid crystal display according to claim 23 characterized by 
the approach of forming a pre tilt angle being an optical exposure. 

[Claim 25] The manufacture approach of the liquid crystal display according to claim 24 characterized by 
performing an optical exposure from across to a substrate. 

[Claim 26] The manufacture approach of the liquid crystal display according to claim 24 characterized by an 
optical exposure irradiating polarization from across to a substrate. 

[Claim 27] The liquid crystal display according to claim 1 to 20 with which a liquid crystal layer is 
characterized by for the dielectric constant anisotropy having consisted of forward liquid crystal, to have 
been able to twist at the time of no electrical-potential-difference impressing, and having taken nematic 
structure. 

[Claim 28] The liquid crystal display according to claim 27 characterized by four kinds of minute fields 
where it starts with the direction of torsion of a liquid crystal molecule into each pixel, and directions differ 
living together. 

[Claim 29] The liquid crystal display according to claim 1 to 20 with which a liquid crystal layer is 

characterized by for the dielectric constant anisotropy having consisted of forward liquid crystal, and having 

taken homogeneous structure at the time of no electrical-potential-difference impressing. 

[Claim 30] The liquid crystal display according to claim 29 characterized by two kinds of minute fields 

where the directions of a standup of a liquid crystal molecule differ in each pixel living together. 

[Claim 31] A liquid crystal display given in claim 28-30 characterized by the pre tilt angle of the liquid 

crystal in a vertical substrate being 1 degree or less any 1 . 

[Claim 32] The manufacture approach of the liquid crystal display according to claim 31 characterized by 
irradiating polarization from a perpendicular direction mostly to a substrate. 

[Claim 33] The actuation approach of of the any 1, claim 22, claim 23, or the liquid crystal display 
according to claim 27 to 31 of claims 1-20 characterized by carrying out dot reversal actuation. 
[Claim 34] The actuation approach of of the any 1, claim 22, claim 23, or the liquid crystal display 
according to claim 27 to 31 of claims 1-20 characterized by returning to a black condition before one frame 
is completed. 

[Claim 35] The actuation approach of of the any 1, claim 22, claim 23, or the liquid crystal display 
according to claim 27 to 31 of claims 1-20 characterized by impressing the electrical potential difference 
near the threshold electrical potential difference of liquid crystal before one frame begins. 
[Claim 36] The actuation approach of of the any 1, claim 22, claim 23, or the liquid crystal display 
according to claim 27 to 3 1 of claims 1 -20 characterized by shading the part in which optical leakage 
appears when the electrical potential difference near the threshold electrical potential difference of liquid 
crystal is impressed. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to this equipment used as a liquid crystal display and its 
manufacture approach, and a liquid crystal display that is easy to manufacture especially and was moreover 
excellent in the viewing-angle property, and its manufacture approach. This invention relates to the liquid 
crystal display which combines the reflective section and the transparency section and its manufacture 
approach, and the actuation approach again. 

[0002] The liquid crystal display in this invention is used for the monitor in amusement facilities, such as a 
monitor used for access of the monitor in the terminal monitor in the monitor of a personal computer, the 
monitor for FA, television for home use, a hospital, a library, an art gallery, etc., an air traffic control tower, 
etc., and a newspaper, access at each government office, etc., a personal monitor in a school or a private 
school, various terminal monitors for media utilization in an individual, and pachinko, etc. Moreover, it is 
used also for the light valve for liquid crystal projectors. Furthermore, a cellular phone etc. carries and it is 
used for an easy information personal digital assistant and the personal digital assistant especially used 
regardless of the interior of a room and the outdoors. 
[0003] 

[The technique of ****] In the liquid crystal display of the torsion pneumatic (it is written as "TN" below 
twisted nematic;) mold currently used widely conventionally, when a liquid crystal molecule changes the 
sense of an orientation vector in the direction of electric field from "white" display condition that the liquid 
crystal molecule at the time of electrical-potential-difference un-impressing has become in parallel with the 
substrate front face, according to applied voltage, it becomes "black" display from "white" display condition 
gradually. However, there is a problem that the angle of visibility of a TN liquid crystal display is narrow, 
by the characteristic behavior of the liquid crystal molecule of this electrical-potential-difference 
impression. The problem that this angle of visibility is narrow is remarkable especially in the direction of a 
standup of the liquid crystal molecule in a halftone display. 

[0004] As an approach of improving the viewing-angle property of a liquid crystal display, a technique 
which is indicated by JP,4-261522,A, JP,6-43461,A, or JP,1 0-333 180,A is proposed. As the liquid crystal 
cell which carried out the homeotropic orientation is created with these techniques, it inserts between two 
polarizing plates installed so that a polarization shaft might intersect perpendicularly and it is shown in 
drawing 17 (a), (b), and (c), by using the common electrode 502 which has opening 517, slanting electric 
field were generated in each pixel, each pixel was made into two or more liquid crystal domains by this, and 
the viewing-angle property is improved. Especially in JP ,4-261 522,A, when an electrical potential 
difference is impressed, high contrast is realized by controlling the direction to which liquid crystal inclines. 
Moreover, the optical compensating plate was used if needed and the black viewing-angle property is 
improved as indicated by JP,6-43461,A. Furthermore, in JP,6-43461,A, also not only in the liquid crystal 
cell which carried out the homeotropic orientation but in the eel which carried out TN orientation, slanting 
electric field divided each pixel into two or more domains, and the viewing-angle property is improved. 
Furthermore, in order for the effectiveness of the slanting electric field generated with the common electrode 
which has opening to prevent being influenced by the electric field from a thin film transistor, the Gaea 
truck in, and a drain line, arranging a thin film transistor, the Gaea truck in, and a drain line in the lower part 
of a display electrode is stated to JP, 10-3331 80,A. 

[0005] The eel in which the technique which produces slanting electric field, divides the direction of 
orientation of the liquid crystal in a pixel, and carries out wide-field-of-view cornification by having 
opening in one substrate, preparing the second electrode in opening in the liquid crystal display with which 
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two or more sorts of minute fields live together in a liquid crystal layer at JP,10-20323,A, and impressing an 
electrical potential difference to this second electrode furthermore mainly carried out TN orientation is 
described. In order to extend the angle of visibility of a vertical orientation mold liquid crystal display to 
JP,5-1 13 561, A, the thing for securing brightness for which forward and a negative quarter wavelength plate 
are used optically is described as the negative compensation film optically for negating the angular 
dependence of the rate of a birefringence of the liquid crystal at the time of no electrical-potential-difference 
impressing. 

[0006] In order to divide the liquid crystal which furthermore carried out vertical orientation to the No. 
2947350 official report at the time of electrical -potential-difference impression, it is indicated preparing a 
projection or an electrode slit in an up-and-down substrate and that at least one side is a projection. 
Moreover, since an announcement patent common No. 505247 [ five to ] official report is rotated 
maintaining a liquid crystal molecule at a substrate and a horizontal direction, the substrate and the liquid 
crystal display of the In-Plane-Switching (IPS) method it was made to produce horizontal electric field are 
proposed, preparing both two electrodes on substrate of one of the two, and applying an electrical potential 
difference to inter-electrode [ these / two ]. By this method, when an electrical potential difference is 
impressed, the major axis of a liquid crystal molecule does not start to a substrate. For this reason, change of 
the birefringence of the liquid crystal when changing the viewing-angle direction is small, and there is the 
description that an angle of visibility is large. 

[0007] Furthermore, a dielectric constant anisotropy carries out the homeotropic orientation of the forward 
liquid crystal other than the above-mentioned IPS mode to Journal of Applied Physics, Vol.45, No. 12 
(1974) 5466, or JP,10-186351,A, and the method which moves a liquid crystal molecule to a substrate and a 
horizontal direction by electric field horizontal to a substrate is described. At this time, as a result of 
dividing the liquid crystal molecule which carried out the homeotropic orientation for the direction of 
electric field into two or more fields to which the directions to which it inclines differ, a liquid crystal 
display with a large angle of visibility is obtained. 

[0008] Moreover, a square wall is created to JP,10-186330,A using the photosensitive matter, a pixel is 
formed in it by making this structure into a base unit, and a dielectric constant anisotropy dividing negative 
liquid crystal within each pixel by electrical-potential-difference impression, and pushing down is proposed. 
Furthermore, as the reflective mold liquid crystal display which can attain low-power-ization, and a liquid 
crystal display having the advantage of a transparency mold liquid crystal display with visibility more 
sufficient when dark in a perimeter than a reflective mold liquid crystal display, as shown in drawing 18 The 
gate wiring 2 and source wiring 3 are formed so that it may intersect perpendicularly mutually through the 
perimeter of the pixel electrode 1 of a active-matrix substrate. A thin film transistor 4 is formed in the pixel 
electrode 1 , and the gate wiring 2 and source wiring 3 are connected to the gate electrode and source 
electrode of a thin film transistor 4. The transflective LCD with which the transparency field 6 which 
consists of a reflective field 5 which becomes the pixel electrode 1 from a metal membrane, and ITO was 
formed is indicated (refer to the patent No. 2955277 official report). Moreover, in a transflective LCD, in 
order to prevent the optical leakage at the time of a black display So that the light which passes a polarizing 
plate also in the transparency section also in the reflective section, and carries out incidence to a liquid 
crystal layer may turn into the circular polarization of light using vertical orientation liquid crystal In order 
that the liquid crystal display which installs lambda/4 plate between a liquid crystal layer and a polarizing 
plate may ease the wavelength dependency of lambda/4 plate further to JP,2000-29010,A, the liquid crystal 
display which carries out the laminating of the lambda/2 plate to lambda/4 plate is indicated by JP,2000- 
35570,A. Also in these transflective liquid crystal displays, a liquid crystal display especially with the large 
angle of visibility of the transparency section was desired. 
[0009] 

[Problem(s) to be Solved by the Invention] However, while "micro-processing processes, such as a 
photoresist process about the common electrode 502," which are not needed for these common electrodes 
with the making process of the liquid crystal display of the usual TN mold in the technique of having 
opening are needed, it sticks and unites and there is an advanced problem of the vertical substrates 501 and 
507 that a technique is needed. In the case of the active-matrix liquid crystal display which used switching 
elements, such as TFT, this problem is an especially big problem. That is, in the usual active-matrix liquid 
crystal display, it is only the substrate of one side which produces an active component, and that micro- 
processing processes, such as a photoresist process, are needed in order to produce active components, such 
as a thin-film diode, on one transparence substrate does not need to perform micro processing in other 
substrates usually called a "common electrode", and it is [ that the electrode is only formed in the whole 
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surface, and ]. However, in the conventional technique, while micro-processing processes, such as a 
photoresist process, are needed and a process increases also about the "common electrode" for which micro 
processing is not usually needed, the advanced lamination technique of the vertical substrates 501 and 507 
will be needed. When a thin film transistor, the Gaea truck in, and a drain line had been arranged in the 
lower part of a display electrode as furthermore indicated by JP,1 0-333 180,A, there was a problem that a 
numerical aperture fell. 

[0010] Furthermore, since an electrical potential difference is not impressed, and opening of a common 
electrode is still black and still white in a normally white mode also at the time of a white display in no- 
MARIBURAKKUMO-DO at the time of a black display, it needs to shade, and also when it is any, it does 
not contribute as an effective area of a pixel. However, in the technique of having opening in the 
conventional common electrode, since opening needs to perform immobilization of a division boundary, it is 
necessary to make the configuration of opening into a line at least, and leads to decline in a numerical 
aperture. 

[001 1] Moreover, with the technique indicated by JP,10-20323,A, in order [ to which the special actuation 
for impressing an electrical potential difference to the second electrode is needed at the time of actuation ] to 
carry out orientation division, there was a problem that the process which impresses an electrical potential 
difference was needed for the second electrode. Although the angle of visibility at the time of a black 
display is large, since the direction of orientation of the liquid crystal at the time of electrical-potential- 
difference impression was not specified exactly, the desirable division condition could attain the approach 
indicated by JP,5-1 13 561, A by no pixels, but it had the problem that a feeling of a rough deposit is shown in 
a display, that an angle of visibility was not enough, etc. 

[0012] By the approach indicated by the No. 2947350 official report, there was a problem that eye doubling 
with an advanced vertical substrate which needs to give lithography was required for a vertical substrate. 
Moreover, in the method which topples an IPS method and the liquid crystal which carried out vertical 
orientation by longitudinal direction electric field, when the eel gap was made small for the improvement in 
the speed to which a numerical aperture becomes low, there was a problem that driver voltage became high. 
[0013] Furthermore, it sets to an IPS method and the method which drives the liquid crystal which carried 
out vertical orientation by longitudinal direction electric field. Since the layer of a light filter is arranged in 
the former between the layers and opposite substrates with which liquid crystal is arranged, When a 
switching element was formed especially with TFT structure, the electric field formed by impressing 
potential between a source electrode and the common electrode currently pulled out affected the layer of a 
light filter, and there was a problem of worsening the property of a display. 

[0014] That is, since sodium ion etc. is contained as an impurity, if electric field are built over the layer of a 
light filter, a charge will accumulate there and the charge up will be carried out to the coloring matter which 
constitutes a light filter layer. And if a light filter layer carries out the charge up, since electric field 
unnecessary to the liquid crystal of the lower part of the part will be in the condition of having started 
always, there was a problem of affecting especially a display property as color nonuniformity. Moreover, by 
the approach of creating a wall, in order to perform orientation division of liquid crystal, photolithography 
needed to be used, the wall needed to be created and there was a trouble that a process increased too. 
[0015] Although self-compensation-effectiveness arose and the comparatively large angle of visibility was 
furthermore obtained from light passing the reflective section twice also in the transflective LCD, there was 
a that an angle of visibility keeps [ that the visibility in the case of being dark in a perimeter is bad in the 
transparency section ] narrow trouble. Without making a complicated, the problem of the above 
conventional techniques, i.e., a photoresist process etc., etc., process increase, or requiring decline in an 
advanced lamination technique and a numerical aperture etc., the object of this invention is high contrast and 
is offering the liquid crystal display which was excellent in a viewing-angle property and visibility. 
Moreover, it aims at controlling generating of color nonuniformity in this liquid crystal display. Another 
object of this invention is offering such a manufacture approach that creates a liquid crystal display easily. 
Still more nearly another object of this invention is offering the actuation approach of maintaining a wide- 
field-of-view angle and driving such a liquid crystal display at high speed. 
[0016] 

[Means for Solving the Problem] The liquid crystal display by this invention is a liquid crystal display with 
which a liquid crystal layer is pinched between two substrates, and two or more sorts of minute fields live 
together in a liquid crystal layer. The electrode on the 1st substrate is a configuration with sufficient 
symmetric property, and the electrode on the 2nd substrate is larger than the electrode on the 1st substrate. 
And it is the liquid crystal display characterized for the whole upper part of the electrode on the 1 st substrate 
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by the thing of the electrode on a bonnet and the 1 st substrate which a column-like spacer exists in the 
location of center of symmetry mostly at least. Here, the configuration with sufficient symmetric property 
puts the configuration of the regular polygon more than a circle and a triangle. By creating the electrode of 
the pair opposite side using an electrode with such sufficient symmetric property, so that the whole upper 
part of an electrode with sufficient symmetric property may be covered more widely than the electrode of a 
configuration with this sufficient symmetric property When an electrical potential difference is impressed 
between two electrodes, slanting electric field arise with sufficient symmetric property up and down, the 
direction which breaks down from the liquid crystal in which the dielectric constant anisotropy is carrying 
out vertical orientation by negative — moreover, in the liquid crystal which a dielectric constant anisotropy 
can twist by forward and is carrying out nematic orientation, the combination of the direction which can be 
twisted, and the direction which starts becomes two or more kinds, and orientation division of the liquid 
crystal in a pixel can be performed. Moreover, in the liquid crystal in which the dielectric constant 
anisotropy is carrying out homogeneous orientation by forward, the direction which starts becomes two 
kinds and orientation division of the liquid crystal in a pixel can be performed. Furthermore, since [ of a 
pixel configuration with sufficient symmetric property ] a column-like spacer is in the location of center of 
symmetry mostly, this column serves as a nucleus of division and there is desirable effectiveness that the 
division boundary where a speed of response is quick is stabilized on the occasion of division. Moreover, 
since a spacer exists in a pixel, it becomes very strong to the pressure from the outside, such as pushing a 
screen with a finger, liquid crystal flows according to outer pressure, and the nonconformity that a feeling of 
a rough deposit arises [ a division boundary ] in a turbulence display is solved. 

[0017] Still more nearly another gestalt in this invention may transpose column-like a part or all of a spacer 
to a projection. Still more nearly another gestalt in this invention may be transposed to the part in which an 
electrode does not exist column-like a part or all of a spacer. In the case of torsion nematic orientation, if the 
thing small if possible of the pre tilt angle in the substrate side of liquid crystal is desirable and can do it 1 
degree or less from a viewpoint from which the direction where liquid crystal starts serves as same 
probability, it is desirable that it is 0 degree. Moreover, also in homogeneous orientation, if the thing small if 
possible of the pre tilt angle in the substrate side of liquid crystal is desirable and can do it 1 degree or less 
from a viewpoint from which the direction where liquid crystal starts serves as same probability similarly, it 
is desirable that it is 0 degree. A polygon does riot need to be a regular polygon at accuracy and a certain 
amount of deformation may occur. 

[001 8] In the case of the usual liquid crystal display, a pixel electrode is a rectangle, but since it is the part of 
a configuration with each sufficient symmetric property and orientation division can be performed as 
mentioned above by considering as the configuration where put slitting into the pixel and the configuration 
with some sufficient symmetric property stood in a row as shown in drawing 2 (a) - (i), the same 
effectiveness as the electrode of a configuration with sufficient symmetric property as a whole is acquired. 
In addition, if it says from a viewpoint of a speed of response, the finer one of the pixel unit of the 
configuration with each sufficient symmetric property of hitting the subunit of such an electrode 
configuration is desirable. Moreover, since an electrode exists in a vertical substrate, the problem of the 
color nonuniformity by the charge up in the light filter layer which had become a problem in the IPS method 
and the method which topples the liquid crystal which carried out vertical orientation by longitudinal 
direction electric field is also solvable. 

[0019] In the case of the active-matrix liquid crystal display which used switching elements, such as TFT, 
especially this invention has remarkable effectiveness. That is, in the case of a active-matrix liquid crystal 
display, with the liquid crystal display component using the usual TN mode, it is only the substrate of one 
side which produces an active component, and that micro-processing processes, such as a photoresist 
process, are needed does not need to perform micro processing in other substrates usually called a "common 
electrode", and it is [ that the electrode is only formed in the whole surface, and ]. If it is going to perform 
orientation division to the liquid crystal in a pixel as [ this ] in order to extend an angle of visibility, since 
the angle of visibility is narrow, a photoresist process will increase with the conventional technique. Since 
the increment in this photoresist process causes the load to a production facility, and lowering of the yield, it 
is desirable for there to be nothing. According to this invention, there is no increment in a photoresist 
process, orientation division of the liquid crystal in a pixel can be performed, and a large viewing-angle 
property can be acquired. Moreover, when column-like a part or all of a spacer is transposed to the part in 
which an electrode does not exist, the photoresist process of a common electrode increases, but since only 
the part used as the nucleus of division is good if an electrode does not exist, as compared with the 
conventional technique, the decline in a numerical aperture becomes remarkably small, and the fault of it of 
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sacrificing important permeability with a transflective type especially is lost. 

[0020] The pixel structure in this invention is shown in drawing 1 (a) and (b). The dielectric constant 
anisotropy of liquid crystal was made negative, and assumed the case where vertical orientation was taken at 
the time of no electrical-potential-difference impressing. The inclination of a liquid crystal molecule when 
an electrical potential difference is impressed is simultaneously shown in drawing 1 (a). By the slanting 
electric field produced automatically, a division boundary generates in the center of a pixel and a pixel is 
divided into two by two-dimensional. That is, liquid crystal falls toward a center from the edge of a pixel 
electrode. If the configuration of a pixel electrode is made symmetrical, since liquid crystal will fall toward 
a center from each side of a pixel electrode automatically, it is divided automatically. Since a column-like 
spacer is in the location of a pixel which hits center of symmetry mostly at this time, it becomes a nucleus at 
the time of liquid crystal falling and being divided into many fields. That is, since the cause which liquid 
crystal begins to divide has already existed, a cause speed of response is [ division ] promptly quick, and the 
core of a division boundary is fixed to this column. A column-like spacer is the configuration which reduced 
the pixel with sufficient symmetric property, the direction of a large electrode is large, namely, although the 
configuration of a trapezoid [ cross section ] is more desirable from the inclination of division, since the area 
of the spacer itself is small, it is more important than a configuration that a spacer exists. In addition, it is 
desirable to form a spacer with an isotropic or black ingredient optically, or to cover the spacer section and 
its circumference by the light-shielding film so that optical leakage may not occur from the spacer section. 
Moreover, as for this pillar- shaped spacer, creating using a photosensitive ingredient is common. As an 
ingredient, acrylate resin, a POJIREJISUTO ingredient of a novolak system, etc. which gave 
photosensitivity are mentioned. Moreover, you may form using an inorganic material. In addition, although 
the approach of using and creating photolithography to a substrate side with a common electrode is used 
well, it is more desirable to create a pillar-shaped spacer to the substrate side which has a pixel electrode 
from a viewpoint of eye doubling, however, the thing which a pillar-shaped spacer exists — important — a 
pixel electrode — since what is necessary is just to be in the location of center of symmetry mostly, even if it 
is on the electrode of an opposite substrate, an advanced eye doubling precision is not needed. 
[0021] This is the same even if it is the part in which an electrode does not exist instead of a pillar-shaped 
spacer even if it is the structure of the letter of a projection. However, when it is the part in which a 
projection or an electrode does not exist, only the point that it is necessary to be on the electrode of the 
direction which surely has a large area differs from a column-like spacer. In a projection, in case a pillar- 
shaped spacer is formed at the usual process, it is possible to create a projection simultaneously at the 
process which uses a halftone mask and which creates a pillar-shaped spacer using approaches, like one half 
leaves the black matrix ingredient and light filter ingredient which carry out exposure twice as compared 
with a column. 

[0022] Since there should be such a part only in the part used as the nucleus of division as stated above 
although the process of processing of an electrode increases when it is the part in which an electrode does 
not exist, decline in a numerical aperture can be prevented compared with the conventional technique. In 
order to make a division location still more reliable, as shown in - (m), the structure (that is, the part which 
does not have a pixel electrode like a broken line along a division boundary is prepared) of removing some 
pixel electrodes, as it is in drawing 6 (a) drawing 7 [ which puts slitting into some pixel electrodes made into 
a form in which the part of the angle of a pixel electrode has projected toward the outside ] (a) - (g) may 
create. You may make it the structure of establishing a crevice in some pixel electrodes as it is furthermore 
in drawing 7 (h) - (n). Moreover, you may use combining these configurations. 

[0023] When the interlayer insulation film created by the organic film etc. is between TFT and a pixel 
electrode in the case of the structure of preparing a crevice, by making it the structure which digs an 
interlayer insulation film or an overcoat layer deep, in the case of the structure which has arranged the pixel 
electrode between a light filter layer which is described below, and a liquid crystal layer, a crevice can be 
created deeply, without making a process complicated, and it can make immobilization of the boundary 
section more reliable. Moreover, although it stabilizes to curled form orientation if an electrical potential 
difference is impressed, in the case of vertical orientation, a chiral agent may be put in, it may stabilize this 
orientation further, and may make a speed of response quick. Moreover, a part of slitting of the above- 
mentioned pixel and the form of a crevice may be set as a curled form within a pixel. Especially, in the case 
of a active-matrix liquid crystal display, an unnecessary disclination line may enter into the pixel polar zone 
under the effect of the longitudinal direction electric field from a scan signal electrode and a video-signal 
electrode. Although such a problem can solve the distance of a seem signal electrode, a video-signal 
electrode, and a pixel electrode by enlarging, it is not so desirable from a viewpoint of a numerical aperture 
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to enlarge this distance, when pixel size becomes small. Another approach of solving this problem is 
arranging some pixel electrodes or the electrode for shielding in one [ at least ] upper part of a scan signal 
electrode and a video-signal electrode. That is, if scan signal electrodes and all the video-signal electrodes 
are shielded with a pixel electrode, a numerical aperture will fall. Then, decline in a numerical aperture can 
be prevented by arranging a pixel electrode or the electrode for shielding in one [ at least ] upper part of a 
scan signal electrode and a video-signal electrode. Here, what kind of arrangement is chosen can consider 
the configuration of a pixel, arrangement of a scan signal electrode and a video-signal electrode, and the 
creation procedure of the electrode for shielding, and it can choose the best arrangement. 
[0024] The another solution approach to the pan which solves this problem is arranging a pixel electrode 
between a light filter layer and a liquid crystal layer. Even eye doubling of a light filter layer and a pixel 
electrode becomes unnecessary, and the superposition precision of a vertical substrate is substantially 
mitigated by this. It is completely impossible to acquire such remarkable effectiveness in the technique of 
having opening in a common electrode, and the thing for which a pixel electrode is arranged between a light 
filter layer and a liquid crystal layer in this way — the effect of the longitudinal direction electric field from a 
scan signal electrode and a video-signal electrode is substantially mitigable. Moreover, the liquid crystal 
display in this invention can make early liquid crystal orientation a still more positive thing by 
macromolecule-izing the monomer or oligomer of polymerization nature which carried out little mixing in 
liquid crystal, after controlling initial orientation by impressing an electrical potential difference between a 
common electrode and a pixel electrode. It is also good to drop temperature and to impress an electrical 
potential difference between a common electrode and a pixel electrode at a room temperature, applying an 
electrical potential difference between a common electrode and a pixel electrode, after making a liquid 
crystal layer into an isotropic phase with heating, in case initial orientation is controlled. Moreover, even if it 
makes it start before also heating the reaction of a monomer to an isotropic phase, you may make it start 
during heating and may make it start after cooling. Also when impressing an electrical potential difference 
between a common electrode and a pixel electrode at a room temperature and controlling initial orientation, 
a reaction may be made to cause before electrical-potential-difference impression, and a reaction may be 
made to cause after electrical-potential-difference impression. Since orientation division can be performed 
in the form of the usual actuation at this time, it is unnecessary in the process which impresses an electrical 
potential difference to the second electrode (control electrode) as indicated by JP,10-20323,A. 
[0025] Moreover, the manufacture approach of the liquid crystal display in this invention uses the approach 
of optical orientation etc. for a substrate beforehand, controls the pre tilt angle according to a division 
configuration, and even if it is very trustworthy in control of initial orientation, it is good. The effectiveness 
of slanting electric field and a pre tilt angle is effective in multiplication by this, and division orientation can 
be far realized effectively rather than one of processings. For example, the matter which has the functional 
group which can control the orientation of liquid crystal by polarization like a cinnamic-acid radical, or E- 
em ERUSHI-dee - ' - Digest of Technical Papers (AM-LCD'96/IDW 96 Digest of Technical Papers) of 
96/Aide-W96 ~ by the polarization exposure which is indicated by P. 337 A giant molecule in which a 
sensitization radical carries out a polymerization is used for the orientation film, and polarization is 
irradiated from across through a mask at each part so that a pre tilt angle may stick in the direction which 
met the division configuration. In this case, since actuation of optical orientation will increase if there are 
not much many polygonal sides, eight square shapes to 4 square-shape extent is desirable. 
[0026] Although the approach of such division orientation is learned well, division can be more certainly 
maintained at the time of actuation by macromolecule-izing the monomer or oligomer of polymerization 
nature which carried out little mixing into liquid crystal even case [ which was such ]. Other components 
may be included, as long as it can also use any, such as a photoresist monomer, thermosetting monomers, or 
these oligomer, and these are included as the monomer used for this invention, and oligomer. "The 
photoresist monomer or oligomer" used for this invention has the desirable latter especially from the ease of 
actuation including the ultraviolet curing monomer which reacts not only by what reacts by the visible ray 
but by ultraviolet rays. 

[0027] Moreover, although the high molecular compound used by this invention has the structure of the 
monomer which shows liquid crystallinity, the liquid crystal molecule containing oligomer, and 
resemblance, since it is not necessarily what is used in order to carry out orientation of the liquid crystal, it 
may have flexibility which has an alkylene chain. Moreover, you may be the thing of monofunctional nature 
and the thing of two functionality, the monomer which has polyfunctional [ of three or more organic 
functions ] are sufficient. 

[0028] As the light used by this invention, or an ultraviolet curing monomer For example To 2-ethyl, 
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KJSHIRU acrylate, butyl ethyl acrylate, butoxy ethyl acrylate, 2-cyano ethyl acrylate, benzyl acrylate, 
cyclohexyl acrylate, 2-hydroxypropyl acrylate, 2-ethoxyethyl acrylate, N, N-ethylamino ethyl acrylate, N, 
N-dimethylamino ethyl acrylate, dicyclopentanil acrylate, dicyclopentenylacrylate, glycidyl acrylate, 
tetrahydrofurfuryl acrylate, ISOBO nil acrylate, isodecyl acrylate, laurylacrylate, Morpholine acrylate, 
phenoxy ethyl acrylate, phenoxy di ethylene- glycol acrylate, 2 and 2, 2-trifluoroethyl acrylate, 2, 2, 3 and 3, 
a 3-pentafluoro propylure crate, 2, 2, 3, Monoftinctional acrylate compounds, such as 3- 
tetrafluoropropylacrylate, 2, 2, 3, 4 and 4, and 4-hexafluoro butyl acrylate, can be used. 
[0029] moreover 2-ethylhexyl methacrylate, butyl ethyl methacrylate, butoxyethylmethacrylate, 2-cyano 
ethyl methacrylate, benzyl methacrylate, cyclohexyl methacrylate, 2-hydroxypropyl methacrylate, 2- 
ethoxyethyl acrylate, N, and N-diethylamino ethyl methacrylate, N, N-dimethylaminoethyl methacrylate, 
dicyclopentanil methacrylate, dicyclopentenylmethacrylate, glycidyl methacrylate, tetrahydrofurfuryl 
methacrylate, ISOBO nil methacrylate, isodecyl methacrylate, Lauryl methacrylate, morpholine 
methacrylate, phenoxy ethyl methacrylate, phenoxy diethylene-glycol methacrylate, 2 and 2, 2- 
trifluoroethylmethacrylate, 2, 2 and 3, 3-tetrafluoro propyl methacrylate, 2, 2, 3, Monoftinctional 
methacrylate compounds, such as 4, 4, and 4-hexafluoro butyl methacrylate, can be used. 
[0030] Furthermore - screw acryloyloxy diphenyl ether, and 4 and 4 f -biphenyl diacrylate, diethylstilbestrol 
diacrylate, 1, 4-screw acryloyloxy benzene, 4, and 4 '4, 4 , -screw acryloyloxy diphenylmethane, 3, 9-screw 
[1, A l-dimethyl-2-acryloyloxyethyl]-SUPIRO [ 2, 4, 8, and 10-tetra-] [5, 5] undecane, alpha, alpha'-screw 
[4-acryloyloxy phenyl]- 1, 4-diisopropylbenzene, 1,4-bisacryloyloxytetrafluorobenzene, 4, 4'- 
bisacryloyloxyactafluorobiphenyl, diethylene glycol diacrylate, 1,4-butanediol diacrylate, 1, 3-butylene- 
glycol diacrylate, dicyclopentanil diacrylate, glycerol diacrylate, 1 , 6-hexanediol diacrylate, neopentyl 
glycol diacrylate, tetraethylene glycol diacrylate, trimethylolpropane triacrylate, pentaerythritol 
tetraacrylate, a pentaerythritol thoria chestnut rate, A ditrimethylolpropanetetraacrylate, dipentaerythritol 
hexaacrylate, dipentaerythritolmonohydroxypentaacrylate, 4, and 4 , -diacryloyl oxy-stilbene, 4,4'-diacryloyl 
oxydimethylstilbene, 4, A - diacryloyl oxy-dibutyl stilbene, and - diacryloyl oxy-diethyl stilbene, and 4 '4, 
4'-diacryloyl oxy-dipropyl stilbene, 4, and 4 '4, 4'-diacryloyl oxy-dipentyl stilbene, 4, A - diacryloyl-oxy- 
dihexylstilbene, and 4 '4, 4 f -diacryloyl oxy-difluoro stilbene, 2, 2, 3, 3 and 4, 4-hexafluoro pentanediol -1,5- 
diacrylate, 1, 1, 2, 2 and 3, the 3-hexafluoro propyl -1, Polyfunctional acrylate compounds, such as 3- 
diacrylate and urethane acrylate oligomer, can be used. 

[0031] Further again Diethylene-glycol dimethacrylate, 1,4-butanediol dimethacrylate, 1, 3-butylene-glycol 
dimethacrylate, dicyclopentanil dimethacrylate, glycerol dimethacrylate, 1 , 6-hexanediol dimethacrylate, 
Neopentyl glycol dimethacrylate, tetraethylene glycol dimethacrylate, trimethylolpropanetrimethacrylate, 
pentaerythritol tetra-methacrylate, pentaerythritol trimethacrylate, Ditrimethylolpropane tetra methacrylate, 
dipentaerythritol hexamethacrylate, dipentaerythritolmonohydroxypentamethacrylate, 2, 2, 3, 3 and 4, 4- 
hexafluoro pentanediol -1, 5-dimethacrylate, Although there are polyfunctional methacrylate compounds, 
such as urethane methacrylate oligomer, other styrene, amino styrene, vinyl acetate, etc., it is not limited to 
this. 

[0032] Moreover, since the driver voltage of the component of this invention is influenced by the interface 
interaction of polymeric materials and a liquid crystal ingredient, it may be a high molecular compound 
containing a fluorine element. As such a high molecular compound The KISAFURUORO propyl -1,3- 
diacrylate, 2 and 2, 2-trifluoroethyl acrylate, 2, 2, 3, 3, to 2, 2, 3, 3, 4, and 4- to KISAFURUORO 
pentanediol -1, 5-diacrylate, 1, 1, 2, 2 and 3, and 3- KISAFURUO lob chill acrylate, 2 and 2, 2- 
trifluoroethylmethacrylate, 2, 2, 3, to 3-pentafluoro propylacrylate, 2, 2 and 3, 3-tetrafluoropropylacrylate, 2, 
2, 3, 4 and 4, and 4- Although the high molecular compound compounded from the compound containing 3- 
tetrafluoro propyl methacrylate, 2, 2, 3, 4 and 4, 4-hexafluoro butyl methacrylate, urethane acrylate 
oligomer, etc. is mentioned, it is not limited to this. 

[0033] When using light or an ultraviolet curing monomer as a high molecular compound used for this 
invention, the initiator for light or ultraviolet rays can also be used. As this initiator, various things are 
usable. For example 2 and 2-diethoxy acetophenone, Acetophenone systems, such as 2-hydroxy-2-methyl-l- 
phenyl-l-ON, 1 -(4-isopropyl phenyl)-2-hydroxy-isobutane-l-ON, and l-(4-dodecyl phenyl)-2-hydroxy- 
isobutane-l-ON, Benzoin systems, such as benzoin methyl ether, benzoin ethyl ether, and benzyl dimethyl 
ketal, Benzophenone systems, such as benzophenone, benzoylbenzoic acid, 4-phenylbenzo phenon, 3, and 
3-dimethyl-4-methoxybenzophenone, Thioxanthone systems, such as thioxanthone, 2-KURORU 
thioxanthone, and 2-methylthioxanthone, a diazonium salt system, a sulfonium salt system, an iodonium salt 
system, a selenium salt system, etc. can be used. 

[0034] Further, the liquid crystal display in this invention has the optical compensating plate of at least one 
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sheet between the polarizing plate and the liquid crystal cell, in order to improve a viewing-angle property. 
Since liquid crystal has taken the homeotropic orientation at the time of no electrical-potential-difference 
impressing, as for this compensating plate, it is desirable to use a negative compensating plate optically from 
a viewpoint which negates change of the retardation when seeing from across. Such a compensating plate 
may be the film of one sheet created by approach like a biaxial drawing, and the same effectiveness is 
acquired even if it uses in piles the film which carried out 1 shaft drawing as a compensating plate of one 
negative shaft optically substantially two or more sheets. The transition region of a part where the falling 
directions which are produced after impressing an electrical potential difference depending on a component 
differ may be generated. Under a rectangular polarizing plate, this transition region is observed black and 
causes lowering of brightness. Moreover, depending on the case, a motion of a transition region may be late 
and the speed of response on appearance may become slow. It is possible to make a motion of the boundary 
section invisibility-ize and to obtain a seemingly quick response especially, when the above-mentioned film 
extended one shaft is a quarter wavelength plate. At this time, a quarter wavelength plate is arranged on both 
sides of a liquid crystal cell, and an optical axis is made to intersect perpendicularly and is arranged so that 
the include angle of 45 degrees may be made with the absorption shaft of a rectangular polarizing plate, 
respectively. In order to mitigate the birefringence of a quarter wavelength plate, the film extended one more 
shaft may be substantially used as a compensating plate of one negative shaft optically in piles. In order to 
most often utilize the features of 1 shaft oriented film added at this time changing the linearly polarized light 
of a quarter wavelength plate into the circular polarization of light, and it not being concerned with the 
orientation of the direction of an azimuth of liquid crystal, but obtaining a bright display, it is desirable to 
use a half-wave plate. Moreover, a negative compensating plate may be optically used for one side among 
the up-and-down quarter wavelength plates of two sheets. In this case, in order that an up-and-down quarter 
wavelength plate may compensate each birefringence mutually, the outstanding viewing-angle property is 
given. If it uses with the compensating plate of one negative shaft which has especially an optical axis in the 
direction vertical to a substrate, the theoretic largest angle of visibility will be given. A film with still such 
birefringence may be simulated with a biaxially oriented film. The advantage at the time of using a quarter 
wavelength plate is being able to set up the absorption shaft of a polarizing plate towards a wish, without 
becoming bright and sacrificing brightness, when liquid crystal falls in every direction since the light which 
carries out incidence to liquid crystal turns into the circular polarization of light. Usually, since it is 
desirable for the angle of visibility of the vertical direction to be good, the absorption shaft of a polarizing 
plate is set up in the direction. According to an activity gestalt, when it is desirable for the angle of visibility 
of the direction of slant to be large, the absorption shaft of a polarizing plate can be set up in the direction. 
Furthermore, although initial orientation is vertical orientation theoretically, when a bias comes out in a 
certain direction with the property of a component, in order to compensate this further, an optical anisotropy 
may stick a forward film. 

[0035] In the case of a transflective type liquid crystal display, the reflective section is T.Sonehara et al., 
Japan Display'89, and P. 192 (1989). The thing of the type called a quarter wavelength plate and the so- 
called one-sheet polarizing plate used combining a polarizing plate as stated is common. The light which 
carries out incidence to a liquid crystal layer by combining a quarter wavelength plate and a polarizing plate 
turns into the circular polarization of light. Therefore, what is necessary is to opt for arrangement of the 
quarter wavelength plate by the side of observation, a half- wave plate, etc., and just to optimize arrangement 
of the quarter wavelength plate by the side of back light incidence, a half- wave plate, a compensating plate, 
etc. according to them so that the reflection factor of max and wavelength dispersion of the reflective section 
may almost be lost in a light field. In the reflective section, since the light of a back light does not pass, the 
design of the compensating plate by the side of back light incidence etc. can be performed by disregarding 
the property of the reflective section. 

[0036] Moreover, since the light which carried out incidence passes a liquid crystal layer once by the 
transparency section twice in the reflective section, as for the thickness of the liquid crystal layer of the 
reflective section, it is desirable that it is twice the transparency section. As for the columnar structure which 
has many irregularity as the reflecting plate of the reflective section is shown in drawing 14 (a) and which 
determines the gap of a liquid crystal layer in such a case, arranging in the transparency section is desirable. 
Since the thickness of a liquid crystal layer is controllable by the flat part compared with the approach of 
sprinkling a spherical spacer by taking such arrangement, it is possible to control thickness to accuracy 
more. Therefore, the contrast within the screen, dispersion of a chromaticity, nonuniformity, etc. are easily 
mitigable. 

[0037] Moreover, an example when the dielectric constant anisotropy of liquid crystal can twist at the time 
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of no electrical-potential-difference impressing and has taken nematic orientation by forward is shown in 
drawing 3 (a). In this case, processing of rubbing or optical orientation is performed to a vertical substrate, 
and the direction of orientation of liquid crystal is specified. 1 17 of drawing 3 (b) expresses the direction of 
orientation of the liquid crystal by the side of a substrate 101, and 118 expresses the direction of orientation 
of the liquid crystal by the side of the bottom substrate 107. In this case, most pre tilt angles have desirable 0 
degree. Such orientation can be easily obtained by irradiating [ of a substrate ] polarization from a normal at 
the orientation film which carries out orientation to for example, the direction of rubbing, and a 
perpendicular direction, and the optical orientation film. Moreover, a chiral agent cannot enter. If an 
electrical potential difference is impressed to inter-electrode [ up-and-down ] in such the condition, slanting 
electric field will arise with sufficient symmetric property for the property of the configuration of an up-and- 
down electrode. In each part of a pixel, although both right hand and left hand may arise, in each part for 
this slanting electric field (for example, the pixel of drawing 1 (b)), one direction of torsion is generated 
preferentially and an orientation condition like drawing 1 (b) arises automatically. Namely, the electrode on 
the 1st substrate is a configuration with sufficient symmetric property, the electrode on the 2nd substrate can 
twist the whole upper part of the electrode on the 1st substrate according to the effectiveness of this 
invention that the electrode on a bonnet and the 2nd substrate is larger than the electrode on the 1 st 
substrate, and the pixel division with automatically sufficient symmetric property is possible also for the 
case of nematic orientation. 

[0038] Also at this time, as well as the case where the dielectric constant anisotropy of liquid crystal is 
negative since a column-like spacer is in the location of a pixel which hits center of symmetry mostly, it 
becomes a nucleus at the time of liquid crystal being divided into four fields, the core of a division boundary 
is fixed to this column, and there is an advantage that a division boundary becomes certain. In order to make 
a division location still more reliable, make it a form in which the part of the angle of a pixel electrode has 
projected toward the outside. Remove some pixel electrodes which put slitting into some pixel electrodes 
(that is, the part which does not have a pixel electrode like a broken line along a division boundary is 
prepared). The device which mitigates the effect of the longitudinal direction electric field from the scan 
signal electrode which creates which structure, and a video-signal electrode is completely the same as that of 
an example in case a dielectric constant anisotropy is negative. It is completely the same as that of an 
example in case a dielectric constant anisotropy is negative that division can be more certainly maintained of 
the device which makes division still more reliable in optical orientation at the time of actuation by 
macromolecule-izing the monomer or oligomer of polymerization nature which carried out little mixing in 
liquid crystal, although it can twist, and semantics is not made when nematic. 

[0039] In this case, although a compensation film is hardly needed since liquid crystal compensates a mutual 
viewing-angle property mutually, it is possible by installing a quarter wavelength plate inside an up-and- 
down polarizing plate, respectively to give allowances to the process over orientation regulation of the liquid 
crystal in orientation film interfaces, such as rubbing and optical orientation. That is, even if the direction of 
liquid crystal orientation regulation shifts somewhat, there is an advantage that it is changeless to brightness. 
The viewing-angle property which can also compensate the birefringence of the compensation film itself 
with using a forward and negative quarter wavelength plate optically mutually, and was excellent in it 
especially with the upper and lower sides is acquired. 

[0040] Moreover, an example when the dielectric constant anisotropy of liquid crystal has taken 
homogeneous orientation by forward at the time of no electrical-potential-difference impressing is shown in 
drawing 4 (a). In this case, processing of rubbing or optical orientation is performed to a vertical substrate, 
and the direction of orientation of liquid crystal is specified. 1 17 of drawing 4 (b) expresses the direction of 
orientation of the liquid crystal by the side of a substrate 101, and 118 expresses the direction of orientation 
of the liquid crystal by the side of the bottom substrate 107. It can twist also in this case, and like the case of 
nematic orientation, most pre tilt angles have desirable 0 degree, and such orientation can be easily obtained 
by irradiating [ of a substrate ] polarization from a normal at the orientation film which carries out 
orientation to the direction of rubbing, and a perpendicular direction, and the optical orientation film. 
Moreover, a chiral agent cannot enter. If an electrical potential difference is impressed to inter-electrode 
[ up-and-down ] in such the condition, slanting electric field will arise with sufficient symmetric property 
for the property of the configuration of an up-and-down electrode. Two kinds of domains where it takes 
action to specify the direction of orientation of the liquid crystal in a substrate interface, and directions differ 
are generated. Especially in the case of homogeneous orientation, in order to stabilize a border area, it is 
desirable to establish the crevice in the center section. 

[0041] Moreover, although it becomes two division instead of quadrisection from which only the direction 
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of a standup from initial orientation differs in this case (normally black) [ whether the compensation film of 
one negative shaft is arranged so that an optical axis may be in agreement with the optical axis of the liquid 
crystal at the time of no electrical-potential-difference impressing, and ] By one approach of or [ it arranges 
a negative compensation film so that the liquid crystal orientation of one of the fields at the time of 
electrical-potential-difference impression may be simulated and an optical axis may incline gradually within 
the film (normally white) ] In the case of a normally black, wide-field-of-view cornification can fully be 
attained by making RETADE-SHON of the liquid crystal of one [ at least ] field, and a compensation film 
set to 0 at the time of electrical-potential-difference impression in the case of a normally white at the time of 
no electrical-potential-difference impressing, in addition, the part which does not have a part of the 1st 
slitting or electrodes of an electrode for the pixel display of a substrate in this case — and — It is better to set 
up so that a crevice etc. may be put into the side of a pixel electrode at parallel and the initial orientation of 
liquid crystal may become vertical to these. 

[0042] Although it can twist also at this time and a compensation film hardly needs it, it is possible by 
installing a quarter wavelength plate inside an up-and-down polarizing plate, respectively to give allowances 
to the process over orientation regulation of the liquid crystal in orientation film interfaces, such as rubbing 
and optical orientation. [ as well as the case of nematic orientation ] That is, even if the direction of liquid 
crystal orientation regulation shifts somewhat, there is an advantage that it is changeless to brightness. 
Moreover, in a normally white mode, initial orientation is homogeneous orientation, and when a quarter 
wavelength plate is installed inside an up-and-down polarizing plate, respectively, even if it does not carry 
out rubbing, the bright display which was excellent in the viewing-angle property can be obtained. That is, 
initial orientation is homogeneous orientation, although orientation of the liquid crystal is carried out in the 
direction of an azimuth at random, since the light which carries out incidence to a liquid crystal layer is the 
circular polarization of light, it is concerned with the orientation of the direction of an azimuth of liquid 
crystal, the phase contrast of pi is given that there is nothing, and it becomes the circular polarization of light 
of the reverse sense. If the quarter wavelength plate by the side of outgoing radiation and the physical 
relationship of the polarization version are doubled like the usual setting out so that the circular polarization 
of light of reverse may be penetrated an incidence side, bright state will be obtained by no electrical- 
potential-difference impressing. Where an electrical potential difference is impressed, a liquid crystal 
molecule starts in the vertical direction to a substrate. Since phase contrast is almost 0, the light which 
progresses the inside of a liquid crystal layer at this time is not influenced, but reaches an outgoing radiation 
side substrate with the circular polarization of light, and a black condition is acquired in order to penetrate 
only the circular polarization of light of reverse. Since the direction of a standup of liquid crystal is divided 
into the field it turned [ field ] to two or more directions within 1 pixel at this time, even if it is in a halftone 
condition, the angle of visibility which compensated the viewing-angle property mutually and was excellent 
is obtained. And since a motion of the direction of an azimuth of liquid crystal disappears, a speed of 
response also becomes quick compared with the case where there is no quarter wavelength plate. 
[0043] The advantage at the time of using these quarter wavelength plates can completely be similarly said 
about the reflective section, when it applies to a transflective type. That is, the light which carries out 
incidence also of the reflective section to a liquid crystal layer turns into the circular polarization of light. 
Since the thickness of the liquid crystal layer of the reflective section is 1/2 of the transparency section, pi/2 
of phase contrast is given, and the light which reaches a reflecting plate turns into the linearly polarized 
light. This polarization is reflected with a reflecting plate, pi/2 of phase contrast is given too, and a quarter 
wavelength plate is reached. Since the reflected light completely follows the process of reverse with incident 
light and a polarizing plate is passed, bright state is obtained. Where an electrical potential difference is 
impressed, like the transparency section, since phase contrast is almost 0, the light which progresses the 
inside of a liquid crystal layer is not influenced, but the circular polarization of light which carried out 
incidence to the liquid crystal layer reaches a reflecting plate as it is, turns into the circular polarization of 
light of reverse by echo, and reaches a quarter wavelength plate as it is. Since it is the circular polarization 
of light of the reverse sense, a polarizing plate cannot be passed but a black condition is acquired. Thus, the 
reflective section and the transparency section may think that same behavior is completely carried out 
except liquid crystal thickness being about 1/2. About an angle of visibility, in the reflective section, since 
the optical path of light is symmetrical, there is a self-compensation effect, and even if it does not take 
compensation into consideration, there is no big problem. 

[0044] In addition, about division, if spacing between pixels is fully detached, it will usually be satisfactory, 
but if the positive/negative of the adjacent electrical potential difference impressed for every pixel performs 
the so-called dot reversal actuation which becomes reverse on the occasion of actuation especially when a 
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pixel approaches on account of a design, the generating situation of slanting electric field will serve as a 
more desirable direction, and better division will be given. Furthermore, since only the response in early 
stages of liquid crystal is dramatically quick, the reset which returns to a black condition can be put in and 
driven in one frame for the purpose of using only this quick response for a display. Although it may be used 
in order for the actuation which puts in this reset to improve the piece in an animation display, in the liquid 
crystal display in this invention, it sees simultaneously and desirable effectiveness [ say / making the upper 
response quick ] is acquired. 

[0045] Moreover, before starting each frame, division of liquid crystal can be beforehand ensured more by 
impressing the electrical potential difference near the threshold in a short time. The electrical potential 
difference near the threshold may be somewhat smaller than a threshold, and may be somewhat large. 
Especially when somewhat large, the part from which liquid crystal orientation begins to change arises. 
When the phenomenon of that optical leakage takes place from this part, the amount of transmitted lights 
changing happens and contrast falls, a problem will not be produced if this part is shaded. Moreover, 
although a column is usually optically created with an isotropic ingredient or an isotropic black ingredient in 
order to prevent optical leakage taking place from the part of a column, it is a column and the object which 
prevents optical leakage taking place from the circumference especially, and a part without a column, a 
projection, or a common electrode and its circumference may be shaded. This protection- from-light layer 
may be created with the metal of a gate layer, and may make a black matrix from a light filter side by the 
approach of creating also in the location where the column in a pixel exists for example, at the TFT side. 
The advantage at the time of using by the transflective type method is the same as that of the case of vertical 
orientation. 

[0046] Moreover, although explained taking the case of a transparency mold, it can also make it satisfactory 
to use it as a reflective mold by creating a pixel electrode with a metal with high reflection factors, such as 
aluminum. At this time, it can be indicated more legible by white by forming irregularity in the front face of 
a pixel electrode, or using a diffusion plate for it etc. Moreover, although the ingredient of TFT is explained 
taking the case of an amorphous silicon, since mobility is large when polish recon is used instead of an 
amorphous silicon, a high-speed response can be attained still more easily. That is, since it can drive [ in 
order to realize a high-speed response ] enough if polish recon is used even when the electric capacity of a 
liquid crystal layer becomes large and it cannot drive [ the writing of a charge can be insufficient and ] in an 
amorphous silicon if thickness of a liquid crystal layer is made very thin, it becomes very advantageous to 
improvement in the speed. 
[0047] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained concretely. 
(Gestalt 1 of operation) The liquid crystal display of the gestalt 1 of operation of this invention is explained 
with reference to drawing 1 . The 1 -pixel sectional view in passive-matrix actuation of this invention is 
shown in drawing 1 (a). In addition, drawing 1 (a) shows the sectional view of the AA' line of the top view 
of drawing 1 (b). After forming the transparent electrodes 102, such as ITO, on a glass substrate 101 and 
forming the pillar-shaped spacer 119, the vertical orientation film 103 is applied and it considers as an up 
substrate. In addition, in passive-matrix actuation, the transparent electrode 102 is formed in the shape of a 
stripe. The transparent electrode 106 was too formed in the lower substrate 107 upwards in the shape of a 
stripe, the insulator layers 105, such as silicon nitride, are formed in it, and it connects with the pixel 
electrode 104 which carried out the symmetrical configuration through the through hole. On it, the vertical 
orientation film 103 is applied. The bottom substrate of besides sticks through the spacer 1 19 of the shape of 
a column of a pixel which is in the location of center of symmetry mostly, it is united, and the liquid crystal 
108 whose dielectric constant anisotropy is negative is poured in. Here, if an electrical potential difference is 
impressed to an up-and-down substrate, slanting electric field as shown in drawing 1 (a) will arise, and 
liquid crystal is divided as it is natural, and it falls. Although the method of division changes with 
configurations of a pixel, it is divided for a pixel configuration with symmetric property as shown in 
drawing 1 (c) - (g), maintaining symmetric property. Since [ of a pixel with sufficient symmetric property ] a 
column-like spacer is in a main location mostly, this column serves as a nucleus of division, and a division 
boundary is decided, and division is performed smoothly here. 

[0048] If it inserts between the polarizing plates arranged so that a transparency shaft may intersect 
perpendicularly mutually, when not impressing an electrical potential difference, black, when an electrical 
potential difference is impressed, the display which becomes bright is obtained, and a large viewing-angle 
property is shown. If a further negative 1 shaft compensation film is arranged between a polarizing plate and 
a transparence substrate so that an optical axis may become vertical to a substrate, even if the angle-of- 
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visibility dependency of the birefringence of the liquid crystal in a black condition is negated and it sees 
from which direction, black will not float, but a still larger angle of visibility will be obtained. Moreover, the 
liquid crystal which fell in the 45-degree direction from the transparency shaft orientations of a polarizing 
plate gives the highest brightness. The liquid crystal with which the orientation of the liquid crystal 
stabilized eventually falls in the direction of the four directions of a pixel occupies most. Then, in order to 
obtain high brightness, the transparency shaft of a polarizing plate is installed in the direction of 45 degree 
to a pixel in many cases. However, to improve the viewing-angle property of a different direction depending 
on an application, since the direction with the most sufficient viewing-angle property is the transparency 
shaft orientation of a polarizing plate is desired. Here, since the light which carries out incidence to a liquid 
crystal layer by installing a quarter wavelength plate further between a polarizing plate and a transparency 
substrate is convertible for the circular polarization of light from the linearly polarized light, the direction 
which can obtain high brightness becomes regardless of the direction where liquid crystal falls, and there is 
an advantage that the transparency shaft of a polarizing plate can be set up in the direction of arbitration. At 
this time, although the lagging axis of an up-and-down quarter wavelength plate and the transparency shaft 
of a polarizing plate make the include angle of 45 degrees, they are set up in no MARIBURAKKUMO-DO 
so that the up-and-down circular polarization of light may become the reverse sense, and it may become the 
same direction in a normally white mode. When division furthermore receives effect by the electric field 
from the lower transparent electrode 1 06, around the pixel electrode 1 04, you may arrange electrode 1 04a 
for shielding, and may also prevent the effect. Moreover, although the light filter layer was omitted, if a light 
filter layer is prepared between the up substrate 101 and a transparent electrode 102, color display can be 
obtained here. 

[0049] (Gestalt 2 of operation) The gestalt of another operation of this invention is explained using drawing 
3 (a) and (b). In addition, drawing 3 (a) shows the sectional view of the AA f line of the top view of drawing 
1 (b) completely like the gestalt 1 of operation. The transparent electrodes 102, such as ITO, are formed on 
the transparence substrates 101, such as glass, the orientation film 103 is applied, and it considers as an up 
substrate. By rubbing, liquid crystal carries out orientation of the orientation film at right angles to the 
direction of rubbing, and most pre tilt angles are 0 degree, or give a pre tilt angle [ being dramatically low (1 
degree or less) ]. In addition, in passive-matrix actuation, the transparent electrode 102 is formed in the 
shape of a stripe completely like the gestalt 1 of operation. The transparent electrode 1 06 was too formed in 
the lower substrate 107 upwards in the shape of a stripe, the insulator layers 105, such as silicon nitride, are 
formed in it, and it connects with the pixel electrode 104 which carried out the symmetrical configuration 
through the through hole. The pillar-shaped spacer 1 19 is formed in the location of a pixel which is center of 
symmetry mostly, and the orientation film 103 is applied on it. The bottom substrate of besides sticks, it is 
united, and liquid crystal 1 08a whose dielectric constant anisotropy is forward is poured in. Rubbing of the 
up-and-down orientation film 1 03 is carried out so that the orientation of liquid crystal may be set to 1 1 7 
and 118, respectively. Here, if an electrical potential difference is impressed to an up-and-down substrate, 
slanting electric field as shown in drawing 3 (a) will arise, and liquid crystal is divided into each part from 
which the direction of torsion and the direction of a standup differ as it is natural. Although the method of 
division changes with configurations of a pixel, it is divided for a pixel configuration with symmetric 
property as shown in drawing 3 (b), maintaining symmetric property. Completely like the gestalt 1 of 
operation, since [ of a pixel with sufficient symmetric property ] a column-like spacer is in a main location 
mostly, this column serves as a nucleus of division, and a division boundary is decided, and division is 
performed smoothly. It inserts between the polarizing plates arranged so that a transparency shaft may 
intersect perpendicularly mutually, and if it arranges so that the transparency shaft of the direction of 
orientation of liquid crystal and a polarizing plate may be in agreement, when not impressing an electrical 
potential difference, in white, when an electrical potential difference is impressed, the display which 
becomes black is obtained, and a large viewing-angle property is shown. In addition, since 1 pixel is divided 
into plurality, a viewing-angle property is compensated mutually and the orientation of black and the liquid 
crystal at the time of a halftone display shows the outstanding angle-of- visibility property. Moreover, since 
the field where the directions of torsion differ meets, optical leakage does not take place, but even if the 
boundary of each part does not prepare a protection-from-light layer etc., it can maintain high contrast. 
[0050] Unlike the case of the gestalt 1 of operation, a negative 1 shaft compensation film is not needed, but 
the desirable effectiveness that it is changeless to brightness even if, as for a quarter wavelength plate, the 
direction of liquid crystal orientation regulation shifts somewhat, and the width of face of process conditions 
becomes large is given as mentioned above. Completely like the gestalt 1 of operation, when division 
receives effect by the electric field from the lower transparent electrode 106, around the pixel electrode 104, 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 7/20/2006 



JP,2002-287158,A [DETAILED DESCRIPTION] 



Page 13 of 25 



you may arrange electrode 1 04a for shielding, and may also prevent the effect. Moreover, like the gestalt 1 
of operation, although the light filter layer was omitted, if a light filter layer is prepared between the up 
substrate 101 and a transparent electrode 102, color display can be obtained here. 

[0051] (Gestalt 3 of operation) The gestalt of another operation of this invention is explained with reference 
to drawing 5 . In drawing 5 , drawing 5 (a) shows the sectional view of BB f line of the top view of drawing 5 
(b). In the gestalt 3 of operation, liquid crystal is driven with an active component. On the bottom substrate 
207, the gate electrode (scan signal electrode) 209 which consists of Cr is arranged, and the gate dielectric 
film 210 which consists of silicon oxide and silicon nitride so that this gate electrode 209 may be covered is 
formed. Moreover, the semi-conductor film 212 which consists of amorphous silicon through gate dielectric 
film 210 is arranged, and he is trying to function as an active layer of a thin film transistor (TFT) on the gate 
electrode 209. Moreover, the drain electrode 211 and the source electrode 213 which consist of 
molybdenum so that it may superimpose on some patterns of the semi-conductor film 212 are arranged. The 
protective coat 205 which consists of silicon nitride so that these [ all ] may be covered is formed, in 
addition, the drain electrode 21 1 and the source electrode 213 — although each is not illustrating, it is 
superimposed on some patterns of the semi-conductor film 212 through the amorphous silicone film with 
which n form impurity was introduced. In addition, as shown in drawing 5 (b), the drain electrode 21 1 is 
connected to data-line (video-signal electrode) 21 la. In other words, the drain electrode 21 1 is formed as a 
part of data-line 211a. 

[0052] With the gestalt 3 of operation, the source electrode is connected to the pixel electrode 204, and a 
video signal is impressed to a pixel electrode, on of this video signal and off are controlled by the scan 
signal. The pixel electrode 204 is carrying out the configuration where symmetric property is high. Although 
the octagon was illustrated here, as there is drawing 1 (b), effectiveness with the same said also of a circle, a 
pentagon, and a square is acquired. The vertical orientation film 203 is applied on the pixel electrode 204. . 
on the other hand, the light filter layer 214 and the protection- from-light layer 215 form in the transparence 
substrate 201 — having — a it top — the common electrode 202 — a transparence substrate — it is mostly 
formed in the whole surface. The pillar-shaped spacer 219 is formed on the common electrode 202, and the 
vertical orientation film 203 is applied. Since the orientation film of a vertical substrate is vertical 
orientation film, at the time of no electrical-potential-difference impressing, orientation of the liquid crystal 
is carried out to this perpendicular to the substrate. 

[0053] Here, if an electrical potential difference is impressed to the gate electrode 209 and a thin film 
transistor (TFT) is turned ON, an electrical potential difference will be impressed to the source electrode 
213, and induction of the electric field will be carried out between the pixel electrode 204 and the common 
electrode 202 which is carrying out opposite arrangement at this. Since and and the common electrode 202 
with the configuration of the pixel electrode 204 high [ symmetric property ] are larger than the pixel 
electrode 204 at this time, to a substrate, the electric field produced between two electrodes turn into 
slanting electric field which go in the center from a pixel electrode periphery rather than are vertical. By this 
electric field, the liquid crystal molecule 208 whose dielectric constant anisotropy is negative falls on the 
symmetry toward the center of a pixel. For this reason, the direction of orientation of the liquid crystal in a 
pixel is divided automatically. Thus, by the approach of this invention, even if it does not carry out adding 
processing to the orientation film specially, the direction where liquid crystal falls automatically can be 
divided, and wide-field-of-view cornification can be attained. Here, like the gestalt 1 of operation, since [ of 
a pixel with sufficient symmetric property ] a column-like spacer is in a main location mostly, this column 
serves as a nucleus of division, and a division boundary is decided, and division is performed smoothly. 
[0054] The desirable effectiveness of a negative 1 shaft compensation film and a quarter wavelength plate is 
completely the same as that of the case of the gestalt 1 of operation. With a polygon, a pixel electrode 
configuration gives the very desirable effectiveness that especially a quarter wavelength plate can set up the 
direction of a polarizing plate where high brightness is obtained, i.e., the direction which was excellent in 
the viewing-angle property, in the direction of arbitration, when distribution of the direction of an azimuth 
of liquid crystal orientation is large. In addition, in order to prevent the orientation of liquid crystal being in 
disorder with the electric field from gate line (scan signal line) 209a at the time of actuation, and drain wire 
(video-signal line) 211a, sufficient distance ****** i s good from both electrodes in a pixel. Moreover, the 
electrode for shielding may be prepared in the upper part of the electrode of either or both for the purpose of 
preventing the adverse effect of electric field. 

[0055] Furthermore, the optical orientation film may be used for the orientation film to control more nearly 
thoroughly the direction where liquid crystal falls when sufficient distance cannot be taken, since a 
numerical aperture falls on the design of a pixel, and you may operate irradiating [ which did not polarize / 
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the polarization from slant, or ] according to the property of the optical orientation film. Moreover, in order 
to introduce a little monomer into liquid crystal and to make a suitable orientation condition memorize for 
the purpose of preventing the orientation of liquid crystal being in disorder, you may polymer-ize. As it is in 
drawing 6 (a) - (e) for the purpose of stabilizing a division boundary, slitting may be put into a part of pixel. 
Moreover, it is effective even if it forms a form in which the part of the angle of a pixel electrode has 
projected toward the outside, as it is in drawing 6 (f) - (m). As the broken line of drawing 7 (a) - (g) 
furthermore shows, the structure where some pixel electrodes were removed is also effective. Moreover, as 
it is in drawing 7 (h) - (n), drawing 8 (a), and (b), a crevice may be created to some pixel electrodes. It may 
be on a pixel electrode, the pixel electrode itself may form the crevice, or whichever is sufficient as this 
crevice. 

[0056] Furthermore, if the compensation film of one negative shaft is optically inserted between a polarizing 
plate and a glass substrate, even if the retardation of the liquid crystal at the time of no electrical-potential- 
difference impressing will be negated and will see from which direction completely like the gestalt 1 of 
operation, perfect black is obtained and the further excellent viewing-angle property is acquired. Moreover, 
although liquid crystal assumed that vertical orientation was taken to a substrate and the dielectric constant 
anisotropy of liquid crystal explained by negative here at the time of no electrical -potential-difference 
impressing, also when the dielectric constant anisotropy of liquid crystal can twist at the time of no 
electrical-potential-difference impressing and has taken nematic orientation by forward like the gestalt 2 of 
operation, the liquid crystal orientation stated with the gestalt 2 of operation and the almost same liquid 
crystal orientation are generated, and wide-field-of-view cornification can be attained. In this case, a liquid 
crystal layer is divided into four as shown in drawing 9 (a) and (b). A square pixel is desirable when using 
torsion nematic orientation. The same thing can be said about the gestalt of all operations below. 
[0057] (Gestalt 4 of operation) Still more nearly another gestalt of this invention is explained using drawing 
10 . Liquid crystal is driven with an active component completely like the gestalt 3 of operation. In drawing 
10 , drawing 10 (a) shows the sectional view of the top view CC line of drawing 10 (b). The difference from 
the gestalt 3 of operation is having connected through a through hole 316 rather than has the pixel electrode 
304 and the direct source electrode 313. Completely like the gestalt 3 of operation, on the bottom substrate 
307, the gate electrode (scan signal electrode) 309 which consists of Cr is arranged, and the gate dielectric 
film 310 which consists of silicon oxide and silicon nitride so that this gate electrode 309 may be covered is 
formed. Moreover, the semi-conductor film 312 which consists of amorphous silicon through gate dielectric 
film 310 is arranged, and he is trying to function as an active layer of a thin film transistor (TFT) on the gate 
electrode 309. Moreover, the drain electrode 311 and the source electrode 313 which consist of 
molybdenum so that it may superimpose on some patterns of the semi-conductor film 312 are arranged. 
[0058] The protective coat 305 which consists of silicon nitride so that these [ all ] may be covered is 
formed. This protective coat may carry out the coat of the organic film, such as acrylic resin, only for silicon 
nitride further on silicon nitride, in addition, the drain electrode 311 and the source electrode 313 — although 
each is not illustrating, it is superimposed on some patterns of the semi-conductor film 312 through the 
amorphous silicone film with which n form impurity was introduced. The pixel electrode 304 and the source 
electrode 313 are connected through the through hole 316. Moreover, as shown in drawing 10 (b), the drain 
electrode 31 1 is connected to data-line (video-signal electrode) 311a. That is, the drain electrode 31 1 is 
formed as a part of data-line 311a. Completely like the gestalt 3 of operation, the pillar-shaped spacer 319 is 
formed on the common electrode 302, and the vertical orientation film 303 is applied. The vertical 
orientation film 303 is applied also to the pixel electrode 304, and orientation of the liquid crystal molecule 
308 is carried out to this perpendicular to the substrate at the time of no electrical-potential-difference 
impressing. If an electrical potential difference is impressed to the gate electrode 309 and a thin film 
transistor (TFT) is turned ON, an electrical potential difference will be impressed to the source electrode 
313, and induction of the electric field will be carried out between the pixel electrode 304 and the common 
electrode 302 which is carrying out opposite arrangement at this. Since and and the common electrode 302 
with the configuration of the pixel electrode 304 high [ symmetric property ] are larger than the pixel 
electrode 304 at this time, to a substrate, the electric field produced between two electrodes turn into 
slanting electric field which go in the center from a pixel electrode periphery rather than are vertical. By this 
electric field, the liquid crystal molecule 308 whose dielectric constant anisotropy is negative falls on the 
symmetry toward the center of a pixel. For this reason, the direction of orientation of the liquid crystal in a 
pixel is divided automatically. Thus, by the approach of this invention, even if it does not carry out adding 
processing to the orientation film specially, the direction where liquid crystal falls automatically can be 
divided, and wide-field-of-view cornification can be attained. Here, like the gestalten 1 and 2 of operation, 
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since [ of a pixel with sufficient symmetric property ] a column-like spacer is in a main location mostly, this 
column serves as a nucleus of division, and a division boundary is decided, and division is performed 
smoothly. 

[0059] The desirable effectiveness of a negative 1 shaft compensation film and a quarter wavelength plate is 
completely the same as that of the case of the gestalten 1 and 3 of operation. With a polygon, a pixel 
electrode configuration gives the very desirable effectiveness that especially a quarter wavelength plate can 
set up the direction of a polarizing plate where high brightness is obtained, i.e., the direction which was 
excellent in the viewing-angle property, in the direction of arbitration, when distribution of the direction of 
an azimuth of liquid crystal orientation is large. In addition, in order to prevent the orientation of liquid 
crystal being in disorder with the electric field from gate line (scan signal line) 309a at the time of actuation, 
and drain wire (video-signal line) 311a, sufficient distance ****** is good from both electrodes in a pixel. 
In this case, superficial distance may be enlarged like the gestalt 2 of operation, and distance may be 
enlarged by thickening thickness of a protective coat 305. Moreover, the electrode for shielding may be 
prepared in the upper part of the electrode of either or both for the purpose of preventing the adverse effect 
of electric field like the gestalt 2 of operation. 

[0060] Still completely like the gestalt 3 of operation, the optical orientation film may be used for the 
orientation film to control more nearly thoroughly the direction where liquid crystal falls when sufficient 
distance cannot be taken, since a numerical aperture falls on the design of a pixel, and you may operate 
irradiating [ which did not polarize / the polarization from slant, or ] according to the property of the optical 
orientation film. Moreover, in order to introduce a little monomer into liquid crystal and to make a suitable 
orientation condition memorize for the purpose of preventing the orientation of liquid crystal being in 
disorder, you may polymer-ize. As it is in drawing 6 (a) - (e) for the purpose of stabilizing a division 
boundary, slitting may be put into a part of pixel. Moreover, you may make it the configuration in which a 
part of pixel projects toward an outside as it is in drawing 6 (f) - (m). Moreover, as it is in drawing 7 (h) - 
(n), drawing 8 (a), and (b), a crevice may be created to a part of pixel. 

[0061] Moreover, since the direction where liquid crystal falls beforehand will be specified if the electrical 
potential difference near the threshold is impressed before impressing the electrical potential difference to 
drive when especially a pixel is large, the time amount which settles in a division condition becomes short 
compared with the time of impressing driver voltage suddenly, and compaction of a speed of response can 
be aimed at. Although the liquid crystal of the pixel circumference begins to fall, optical leakage is observed 
from this part and contrast falls when the electrical potential difference more than a threshold is impressed at 
this time, lowering of contrast can be prevented by shading this part. 

[0062] (Gestalt 5 of operation) Still more nearly another gestalt of this invention is explained using drawing 
1 1 . Liquid crystal is driven with an active component completely like the gestalten 3 and 4 of operation. In 
drawing 1 1 , drawing 1 1 (a) shows the sectional view of the top view DD' line of drawing 1 1 (b). 
Completely like the gestalt 2 of operation, on the bottom substrate 407, the gate electrode (scan signal 
electrode) 409 which consists of Cr is arranged, and the gate dielectric film 410 which consists of silicon 
nitride so that this gate electrode 409 may be covered is formed. Moreover, the semi-conductor film 412 
which consists of amorphous silicon through gate dielectric film 410 is arranged, and he is trying to function 
as an active layer of a thin film transistor (TFT) on the gate electrode 409. Moreover, the drain electrode 41 1 
and the source electrode 413 which consist of molybdenum so that it may superimpose on some patterns of 
the semi-conductor film 412 are arranged. The protective coat 405 which consists of silicon nitride so that 
these [ all ] may be covered is formed, in addition, the drain electrode 411 and the source electrode 413 — 
although each is not illustrating, it is superimposed on some patterns of the semi-conductor film 412 through 
the amorphous silicone film with which n form impurity was introduced. The pixel electrode 404 and the 
source electrode 413 are connected through the through hole 416. Moreover, as shown in drawing 1 1 (b), the 
drain electrode 41 1 is connected to data-line (video-signal electrode) 411a. That is, the drain electrode 41 1 is 
formed as a part of data-line 411a. 

[0063] Furthermore, with the gestalt 4 of operation, the light filter layer 414 is created on a protective layer 
405, and on the protective layer 405, the light-shielding film 415 is formed so that the active layer 412 of 
TFT may be covered. The light filter layer 414 and the protection-from-light layer 415 are covered in the 
overcoat layer 417. This overcoat layer 417 is created by the transparent insulating material which cannot 
carry out the charge up easily. Although the pillar-shaped spacer 419 may be formed on the common 
electrode 402 like the gestalt 3 of operation, it is more desirable considering improvement in the eye 
doubling precision of a vertical substrate, to form on the pixel electrode 404. Furthermore, a pillar-shaped 
spacer may be formed after applying the vertical orientation film 403 on the common electrode 402 and the 
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pixel electrode 404. By drawing 1 1 , after forming the pillar-shaped spacer 419 on the pixel electrode 404, 
the condition of having applied the vertical orientation film 403 is shown. 

[0064] According to the effectiveness of the vertical orientation film 403, orientation of the liquid crystal 
molecule 408 is carried out to this perpendicular to the substrate at the time of no electrical-potential- 
difference impressing. If an electrical potential difference is impressed to the gate electrode 409 and a thin 
film transistor (TFT) is turned ON, an electrical potential difference will be impressed to the source 
electrode 413, and induction of the electric field will be carried out between the pixel electrode 404 and the 
common electrode 402 which is carrying out opposite arrangement at this. Since and and the common 
electrode 402 with the configuration of the pixel electrode 404 high [ symmetric property ] are larger than 
the pixel electrode 404 at this time, to a substrate, the electric field produced between two electrodes turn 
into slanting electric field which go in the center from a pixel electrode periphery rather than are vertical. By 
this electric field, the liquid crystal molecule 408 whose dielectric constant anisotropy is negative falls on 
the symmetry toward the center of a pixel. For this reason, the direction of orientation of the liquid crystal in 
a pixel is divided automatically. Thus, by the approach of this invention, even if it does not carry out adding 
processing to the orientation film specially, the direction where liquid crystal falls automatically can be 
divided, and wide-field-of-view cornification can be attained. Here, like the gestalten 1 -4 of operation, since 
[ of a pixel with sufficient symmetric property ] a column-like spacer is in a main location mostly, this 
column serves as a nucleus of division, and a division boundary is decided, and division is performed 
smoothly. 

[0065] The desirable effectiveness of a negative 1 shaft compensation film and a quarter wavelength plate is 
completely the same as that of the case of the gestalten 1 and 3 of operation. In addition, since the pixel 
electrode is separated from gate line (scan signal line) 409a and drain wire (video-signal line) 411a enough, 
the orientation of liquid crystal is hardly in disorder on the structure, in the case of the gestalt 5 of operation, 
with the electric field from these electrodes. The electrode for shielding may still be prepared in the upper 
part of the electrode of either or both for the purpose of protecting the adverse effect of electric field from 
the exterior. The optical orientation film may be used for the orientation film and you may operate 
irradiating [ which did not polarize / the polarization from slant, or ] according to the property of the optical 
orientation film to control more nearly thoroughly the direction where liquid crystal falls still completely 
like the gestalt 4 of operation. Moreover, in order to introduce a little monomer into liquid crystal and to 
make a suitable orientation condition memorize for the purpose of preventing the orientation of liquid 
crystal being in disorder, you may polymer-ize. 

[0066] As it is in drawing 6 (a) - (e) for the purpose of stabilizing a division boundary, slitting may be put 
into a part of pixel. Moreover, as it is in drawing 7 (h) - (n), drawing 8 (a), and (b), a crevice may be created 
to some pixel electrodes. It may be on a pixel electrode, the pixel electrode itself may form the crevice, or 
whichever is sufficient as this crevice. Furthermore, if the compensation film of one negative shaft is 
optically inserted between a polarizing plate and a glass substrate, even if the retardation of the liquid crystal 
at the time of no electrical-potential-difference impressing will be negated and will see from which direction 
completely like the gestalt 1 of operation, perfect black is obtained and the further excellent viewing-angle 
property is acquired. 

[0067] (Gestalt 6 of operation) The gestalt of still more nearly another operation of this invention is 
explained using drawing 13 . In drawing 13 , drawing 13 (a) shows the sectional view of EE 1 line of the top 
view of drawing 13 (b). In the gestalt 6 of operation, liquid crystal is driven with an active component 
completely like the gestalt 3 of operation. Also in the gestalt 6 of operation, completely like the gestalt 3 of 
operation, a thin film transistor (TFT) is created and it differs from the gestalt 3 of operation in that the 
structure 724 of the letter of a projection is formed instead of the pillar-shaped spacer on the common 
electrode 702. As for the configuration of this projection, it is desirable from a viewpoint of division that it 
is the cone which carried out the same configuration as a pixel electrode with sufficient symmetric property. 
Moreover, as for the dielectric constant of construction material, it is desirable that it is smaller than the 
dielectric constant of liquid crystal. An electrical potential difference is impressed to the gate electrode 709 
completely like the gestalt 3 of operation. If TFT is turned ON, induction of the electric field will be carried 
out between the pixel electrode 704 and the common electrode 702 which is carrying out opposite 
arrangement at this, and it will be made to be completely the same as that of the gestalt 3 of operation. Since 
and and the common electrode 702 with the configuration of the pixel electrode 704 high [ symmetric 
property ] are larger than the pixel electrode 704, to a substrate, the electric field produced between two 
electrodes turn into slanting electric field which go in the center from a pixel electrode periphery rather than 
are vertical. By this electric field, the liquid crystal molecule 708 whose dielectric constant anisotropy is 
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negative falls on the symmetry toward the center of a pixel. For this reason, the direction of orientation of 
the liquid crystal in a pixel is divided automatically. That is, even if it does not carry out adding processing 
to the orientation film specially like the gestalt 3 of operation, the direction where liquid crystal falls 
automatically can be divided, and wide-field-of-view cornification can be attained. Here, since [ of a pixel 
with sufficient symmetric property ] the structure of the letter of a projection is in a main location mostly, 
this projection serves as a nucleus of division, and a division boundary is decided, and division is performed 
smoothly. 

[0068] The desirable effectiveness of a negative 1 shaft compensation film and a quarter wavelength plate is 
completely the same as that of the case of the gestalt 3 of operation. With a polygon, a pixel electrode 
configuration gives the very desirable effectiveness that especially a quarter wavelength plate can set up the 
direction of a polarizing plate where high brightness is obtained, i.e., the direction which was excellent in 
the viewing-angle property, in the direction of arbitration, when distribution of the direction of an azimuth 
of liquid crystal orientation is large. In addition, in order to prevent the orientation of liquid crystal being in 
disorder with the electric field from gate line (scan signal line) 709a at the time of actuation, and drain wire 
(video-signal line) 711a, sufficient distance ****** is good from both electrodes in a pixel. Moreover, the 
electrode for shielding may be prepared in the upper part of the electrode of either or both for the purpose of 
preventing the adverse effect of electric field. 

[0069] Furthermore, the optical orientation film may be used for the orientation film to control more nearly 
thoroughly the direction where liquid crystal falls when sufficient distance cannot be taken, since a 
numerical aperture falls on the design of a pixel, and you may operate irradiating [ which did not polarize / 
the polarization from slant, or ] according to the property of the optical orientation film. Moreover, in order 
to introduce a little monomer into liquid crystal and to make a suitable orientation condition memorize for 
the purpose of preventing the orientation of liquid crystal being in disorder, you may polymer-ize. As it is in 
drawing 6 (a) - (e) for the purpose of stabilizing a division boundary, slitting may be put into a part of pixel. 
Moreover, it is effective even if it forms a form in which the part of the angle of a pixel electrode has 
projected toward the outside, as it is in drawing 6 (f) - (m). As the broken line of drawing 7 (a) - (g) 
furthermore shows, the structure where some pixel electrodes were removed is also effective. Moreover, as 
it is in drawing 7 (h) - (n), drawing 8 (a), and (b), a crevice may be created to some pixel electrodes. It may 
be on a pixel electrode, the pixel electrode itself may form the crevice, or whichever is sufficient as this 
crevice. 

[0070] Furthermore, if the compensation film of one negative shaft is optically inserted between a polarizing 
plate and a glass substrate, even if the retardation of the liquid crystal at the time of no electrical-potential- 
difference impressing will be negated and will see from which direction completely like the gestalt 3 of 
operation, perfect black is obtained and the further excellent viewing-angle property is acquired. Moreover, 
although liquid crystal assumed that vertical orientation was taken to a substrate and the dielectric constant 
anisotropy of liquid crystal explained by negative here at the time of no electrical -potential-difference 
impressing, also when the dielectric constant anisotropy of liquid crystal can twist at the time of no 
electrical-potential-difference impressing and has taken nematic orientation by forward like the gestalt 2 of 
operation, the liquid crystal orientation stated with the gestalt 2 of operation and the almost same liquid 
crystal orientation are generated, and wide-field-of-view cornification can be attained. In this case, a liquid 
crystal layer is divided into four as shown in drawing 9 (a) and (b). A square pixel is desirable when using 
torsion nematic orientation. 

[0071] (Gestalt 7 of operation) The gestalt of still more nearly another operation of this invention is 
explained using drawing 14 . In drawing 14 , drawing 14 (a) shows the sectional view of FF' line of the top 
view of drawing 14 (b). In the gestalt 7 of operation, liquid crystal is driven with an active component 
completely like the gestalt 3 of operation. The picture element part is divided into two kinds of fields, the 
transparency section and the reflective section, with the gestalt 7 of operation. Like the gestalt 3 of 
operation, after creating TFT, the transparency electrodes 804, such as ITO, are created in the transparency 
section, and the concavo-convex structure for an echo is created using the organic film 826, such as 
photosensitive acrylic resin, only in the reflective section. Under the present circumstances, once carrying 
out patterning of the concavo-convex structure, the organic film 827 is applied again and concavo-convex 
structure with a desired include angle is formed. At this time, a contact part with the source electrode 813 is 
also formed simultaneously. A reflector 828 is created with metals, such as aluminum, in the reflective 
section, and the transparency section transparent electrode 804, the source electrode 813, and contact are 
formed. It is common to arrange the TFT section in the reflective section from a viewpoint of a numerical 
aperture. Since light passes once in the transparency section twice by the reflective section, as for the 
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difference in the liquid crystal thickness of the transparency section and the reflective section, it is desirable 
for the thickness of the transparency section to be twice [ about ] the thickness of the reflective section. The 
part 825 which does not have an electrode in the location of a pixel electrode with the symmetric property of 
the common electrode 802 and a reflector which hits center of symmetry mostly is created. 
[0072] An electrical potential difference is impressed to the gate electrode 809 completely like the gestalt 3 
of operation. If TFT is turned ON, induction of the electric field will be carried out to the pixel electrode 804 
and a reflector 828, and this between the common electrodes 802 which are carrying out opposite 
arrangement, and it will be made to be completely the same as that of the gestalt 3 of operation. Since and 
and the common electrode 802 with the configuration of the pixel electrode 804 and a reflector 828 high 
[ symmetric property ] are larger than the pixel electrode 804 and a reflector 828, to a substrate, the electric 
field produced between two electrodes turn into slanting electric field which go in the center from a pixel 
electrode periphery rather than are vertical. By this electric field, the liquid crystal molecule 808 whose 
dielectric constant anisotropy is negative falls on the symmetry toward the center of a pixel. For this reason, 
the direction of orientation of the liquid crystal in a pixel is divided automatically. That is, even if it does not 
carry out adding processing to the orientation film specially like the gestalt 3 of operation, the direction 
where liquid crystal falls automatically can be divided, and wide-field-of-view cornification can be attained. 
Here, mostly, it is generated so that slanting electric field may have consistency with the edge of an 
electrode, since a part (opening) without an electrode is in a common electrode side, and a division 
boundary is decided in the location of a pixel with sufficient symmetric property which corresponds with a 
core, and division is performed smoothly. 

[0073] In addition, if there is no opening in a common electrode side, since it is irregular, liquid crystal will 
break down in the various directions from the reflective section by electrical-potential-difference 
impression. Since the light which carries out incidence to a liquid crystal layer is the circular polarization of 
light, there is no adverse effect in a display, but if a pressure, such as pushing the screen with a finger, for 
example, is applied, liquid crystal flows, orientation division collapses and it will be in the division 
condition which inclined toward the one direction. Therefore, it becomes the rough display, and this 
condition is maintained until it performs a black display. Since slanting electric field have arisen by 
preparing opening in a common electrode side in the direction which fixes a division boundary, even if a 
pressure joins the screen, orientation division is maintained, and such inconvenience can be prevented. To 
turbulence of the orientation division by this external pressure, there is same effectiveness also in the 
transparency section. The desirable effectiveness of a negative 1 shaft compensation film and a quarter 
wavelength plate is completely the same as that of the case of the gestalt 3 of operation. In the transflective 
type liquid crystal device which has the reflective section, the quarter wavelength plate is indispensable. 
Especially, in the transparency section, a pixel electrode configuration is a polygon, and when distribution of 
the direction of an azimuth of liquid crystal orientation is large, a quarter wavelength plate gives the very 
desirable effectiveness that the direction of a polarizing plate where high brightness is obtained, i.e., the 
direction which was excellent in the viewing-angle property, can be set up in the direction of arbitration. 
[0074] In addition, in order to prevent the orientation of liquid crystal being in disorder with the electric 
field from gate line (scan signal line) 809a at the time of actuation, and drain wire (video-signal line) 811a, 
sufficient distance ****** is good from both electrodes in a pixel. Moreover, the electrode for shielding 
may be prepared in the upper part of the electrode of either or both for the purpose of preventing the adverse 
effect of electric field. Furthermore, the optical orientation film may be used for the orientation film to 
control more nearly thoroughly the direction where liquid crystal falls when sufficient distance cannot be 
taken, since a numerical aperture falls on the design of a pixel, and you may operate irradiating [ which did 
not polarize / the polarization from slant, or ] according to the property of the optical orientation film. 
Moreover, in order to introduce a little monomer into liquid crystal and to make a suitable orientation 
condition memorize for the purpose of preventing the orientation of liquid crystal being in disorder, you 
may polymer-ize. With the gestalt of this operation, although the dielectric constant anisotropy explained the 
negative liquid crystal of vertical orientation, it can say that a dielectric constant anisotropy is completely 
the same also about the liquid crystal of level orientation (homogeneous orientation, TN orientation) 
forward. Furthermore, things can completely be similarly said about the so-called HAN type of liquid 
crystal mode in which the substrate side of level orientation and another side takes [ one substrate side ] 
vertical orientation. In addition, in the case of a HAN mold, forward or negative are sufficient as a liquid 
crystal dielectric constant anisotropy. 

[0075] (Gestalt 8 of operation) The gestalt of still more nearly another operation of this invention is 
explained using drawing 15 (a) and (b). Drawing 1 5 (a) shows the sectional view of GG' line of the top view 
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of drawing 15 (b) completely like the gestalt 7 of operation. In the gestalt 8 of operation, only the point 
which has the column-like spacer 819 instead of the opening 825 of a common electrode differs from the 
gestalt 7 of operation in the transparency section. A column-like spacer induces the effectiveness that 
become the nucleus of division like the case of the gestalt 3 of operation, and a division boundary is 
decided, and division is smoothly performed while deciding spacing (henceforth a eel gap) of a vertical 
substrate. Especially the thing uniformly controlled by the location of a spacer since eel gaps differ even if it 
is going to control a eel gap by the approach of sprinkling a spherical spacer, since the reflective section has 
irregularity in an electrode in a transflective type is difficult. Moreover, it is also difficult to arrange a 
column-like spacer in the reflective section similarly, and to control a eel gap. In the gestalt 8 of operation, 
while arranging the spacer of the shape of a column which controls a eel gap in the flat transparency section, 
it can use as a nucleus of orientation division of a column-like spacer. 

[0076] The creation by the side of a TFT substrate is completely the same as that of the gestalt 7 of 
operation. The column-like spacer 819 is created for the part 825 which does not have an electrode in the 
location of a pixel electrode with the symmetric property of the common electrode 802, and a reflector 
which hits center of symmetry mostly again. The effectiveness of opening and a pillar-shaped spacer over 
the orientation division at the time of turning ON TFT is completely the same as the effectiveness of 
opening of the gestalt 7 of operation. That is, even if it does not carry out adding processing to the 
orientation film specially, the direction where liquid crystal falls automatically can be divided, and wide- 
field-of-view cornification can be attained. Here, mostly, it is generated so that slanting electric field may 
have consistency with the edge of an electrode, since a part (opening) without an electrode is in a common 
electrode side, and a division boundary is decided in the location of a pixel with sufficient symmetric 
property which corresponds with a core, and division is performed smoothly. 

[0077] In addition, the effectiveness over turbulence of the orientation division by external pressure is 
completely the same as the gestalt 7 of operation. Furthermore, since a column-like spacer exists in the 
transparency section, there is desirable effectiveness of being harder to deform to external pressure. The 
desirable effectiveness of a negative 1 shaft compensation film and a quarter wavelength plate is completely 
the same as that of the case of the gestalt 7 of operation. In the transflective type liquid crystal device which 
has the reflective section, the quarter wavelength plate is indispensable. Especially, in the transparency 
section, a pixel electrode configuration is a polygon, and when distribution of the direction of an azimuth of 
liquid crystal orientation is large, a quarter wavelength plate gives the very desirable effectiveness that the 
direction of a polarizing plate where high brightness is obtained, i.e., the direction which was excellent in 
the viewing-angle property, can be set up in the direction of arbitration. 

[0078] In addition, in order to prevent the orientation of liquid crystal being in disorder with the electric 
field from gate line (scan signal line) 809a at the time of actuation, and drain wire (video-signal line) 811a 
completely like the gestalt 7 of operation, sufficient distance ****** i s good from both electrodes in a pixel. 
Moreover, the electrode for shielding may be prepared in the upper part of the electrode of either or both for 
the purpose of preventing the adverse effect of electric field. Furthermore, like the gestalt 7 of operation, the 
optical orientation film may be used for the orientation film to control more nearly thoroughly the direction 
where liquid crystal falls when sufficient distance cannot be taken, since a numerical aperture falls on the 
design of a pixel, and you may operate irradiating [ which did not polarize / the polarization from slant, or ] 
according to the property of the optical orientation film. Moreover, in order to introduce a little monomer 
into liquid crystal and to make a suitable orientation condition memorize for the purpose of preventing the 
orientation of liquid crystal being in disorder, you may polymer-ize. 

[0079] (Gestalt 9 of operation) The gestalt of still more nearly another operation of this invention is 
explained using drawing 16 (a) and (b). Drawing 16 (a) shows the sectional view of HH 1 line of the top view 
of drawing 1 6 (b) completely like the gestalt 8 of operation. In the gestalt 9 of operation, only the point 
which has the structure 824 of the letter of a projection instead of the opening 825 of a common electrode 
differs from the gestalt 8 of operation. The same of the structure of the letter of a projection and a pillar- 
shaped spacer is [ effectiveness, such as inducing the effectiveness that a column-like spacer serves as a 
nucleus of division like the case of the gestalt 3 of operation while determining spacing (eel gap) of a 
vertical substrate, a division boundary is decided, and division is performed smoothly, ] also completely said 
of opening. The desirable effectiveness which controls the eel gap of a pillar-shaped spacer uniformly of 
being harder to deform to external pressure is completely the same as that of the case of the gestalt 8 of 
operation. Furthermore, the desirable effectiveness of a negative 1 shaft compensation film and a quarter 
wavelength plate is completely the same as that of the case of the gestalt 8 of operation. 
[0080] Moreover, in order to prevent the orientation of liquid crystal being in disorder with the electric field 



http : / / www4 . ipdl . ncipi . go . j p/cgi -bin/tran_web_cgi_ej j e 



7/20/2006 



JP,2002-287158,A [DETAILED DESCRIPTION] 



Page 20 of 25 



from gate line (scan signal line) 809a at the time of actuation, and drain wire (video-signal line) 811a 
completely like the gestalt 8 of operation, sufficient distance ****** is good from both electrodes in a pixel. 
Moreover, the electrode for shielding may be prepared in the upper part of the electrode of either or both for 
the purpose of preventing the adverse effect of electric field. Furthermore, like the gestalt 8 of operation, the 
optical orientation film may be used for the orientation film to control more nearly thoroughly the direction 
where liquid crystal falls when sufficient distance cannot be taken, since a numerical aperture falls on the 
design of a pixel, and you may operate irradiating [ which did not polarize / the polarization from slant, or ] 
according to the property of the optical orientation film. Moreover, in order to introduce a little monomer 
into liquid crystal and to make a suitable orientation condition memorize for the purpose of preventing the 
orientation of liquid crystal being in disorder, you may polymer-ize. Next, this invention is explained in 
more detail using an example. 

[0081] (Example 1) On the glass substrate, spatter membrane formation of the ITO was carried out, and the 
ITO electrode was formed in the shape of a matrix using the photolithography technique. Only the lower 
substrate depoted the silicon nitride film and formed the through hole using photolithography. Besides the 
spatter of the ITO was carried out and the pixel electrode of a hexagon was created using photolithography. 
The photosensitive polysilazane was mostly used on the pixel electrode in the main location, and the spacer 
of the shape of a column of 5-micrometer one-side about 6 square shapes was created in height of 3.5 
micrometers. The vertical orientation film (SE121 1 by the Nissan chemistry company) was applied to the 
vertical substrate, and 200 degrees C and 1 -hour stoving were performed. The sealing compound was 
applied to the perimeter of a substrate, it stuck and the matrix-like electrode set the vertical substrate so that 
XY-like electrode might be constituted by turns, and the sealing compound was stiffened with heating. 
Refractive-index anisotropy deltan poured in the nematic liquid crystal negative in a dielectric constant 
anisotropy by 0.096, and closed the injected hole by photo-curing resin, deltand and magnitude of a liquid 
crystal layer were equal, after [ which becomes reverse / a sign ] sticking a negative compensation film 
optically, the transparency shaft of a polarizing plate and 45 degrees of lagging axes of a quarter wavelength 
plate were leaned, and the polarizing plate and the quarter wavelength plate were stuck on the up-and-down 
substrate so that it might become the circular polarization of light of reverse, respectively. Thus, when the 
viewing-angle property of the obtained panel was measured, there is almost no tone reversal and the 
outstanding viewing-angle property with the very large field of high contrast was acquired. Moreover, there 
is no dark part also in the transparency shaft orientations of a polarizing plate, and the display which was 
excellent in brightness was obtained. 

[0082] (Example 2) On the silicon nitride film of a lower substrate, the liquid crystal display was created 
completely like the example 1 except having created the electrode for shielding so that each electrode might 
be surrounded around the electrode of a hexagon. In addition, the electrode for shielding has been created 
only by modification of a mask. The electrode for shielding was connected to 0V. Thus, when the viewing- 
angle property of the obtained panel was measured, there was almost no tone reversal, it is high brightness 
and the outstanding viewing-angle property with the very large field of high contrast was acquired. 
[0083] (Example 3) The membrane formation process and the lithography process were repeated and the 
substrate which has amorphous silicon thin film transistor array (TFT) was produced on the glass substrate. 
This TFT consists of the gate-chromium layer, silicon oxide and a nitriding silicon-gate insulating layer, an 
amorphous silicon-semi-conductor layer, and a drain source-molybdenum layer from the substrate side. The 
source electrode is connected with the pixel ITO electrode which carried out the square configuration. The 
protective coat which consists of silicon nitride so that these may be covered was formed. The light filter 
substrate with a black matrix with which the spatter of the ITO was carried out on the whole surface was 
prepared, and it considered as the opposite substrate. Here, one side formed in the location corresponding to 
the center of symmetry of each pixel electrode of an opposite substrate the spacer of the square which has 
height of 3.7 micrometers by 5 micrometers using photosensitive acrylic resin. The vertical orientation film 
(SE121 1 by the Nissan chemistry company) was applied to both substrates, and 200 degrees C and 1-hour 
stoving were performed. A sealing compound is applied to the perimeter of a substrate, the sealing 
compound was stiffened with heating, and refractive-index anisotropy deltan poured in the nematic liquid 
crystal negative in a dielectric constant anisotropy by 0.096, and closed the injected hole by photo-curing 
resin. Like the example 1 , deltand and magnitude of a liquid crystal layer were equal, after [ which becomes 
reverse / a sign ] sticking a negative compensation film optically, the transparency shaft of a polarizing plate 
and 45 degrees of lagging axes of a quarter wavelength plate were leaned, and the polarizing plate and the 
quarter wavelength plate were stuck so that it might become the circular polarization of light of reverse, 
respectively. Thus, when the viewing-angle property of the obtained panel was measured, there is almost no 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 7/20/2006 



JP,2002-287158,A [DETAILED DESCRIPTION] 



Page 21 of 25 



tone reversal and the outstanding viewing-angle property with the very large field of high contrast was 
acquired. Moreover, when microscope observation was performed, there is no dark part also in the 
transparency shaft orientations of a polarizing plate, and the display which was excellent in brightness was 
obtained. Moreover, when the screen was pushed with the finger, the turbulence of liquid crystal orientation 
which was seen by the panel without a pillar-shaped spacer was not observed. 

[0084] (Example 4) Completely like the example 3, the TFT substrate was created and the part 219 without 
an electrode which some ITO electrodes have at drawing 7 (e) was created. That is, the pixel electrode with 
which it is dotted with the part 219 which does not have an electrode along the direction of the diagonal line 
of a square pixel electrode was created, and the liquid crystal display panel was obtained completely like the 
example 3 except it. Thus, when the viewing-angle property of the obtained panel was measured, there was 
almost no tone reversal, brightness was high and the outstanding viewing-angle property with the very large 
field of high contrast was acquired. 

[0085] (Example 5) Completely like the example 3, the TFT substrate was created, it etched like the 
configuration which shows some gate dielectric film to drawing 8 (a) and (b) using photolithography, and 
the crevice was formed. The configuration as shown in drawing 8 (a) and (b) was eventually acquired by 
carrying out the spatter of the ITO here. That is, the crevice was formed in a part of ITO. The liquid crystal 
display panel was created completely like the example 3. Thus, when the viewing-angle property of the 
obtained panel was measured, there is almost no tone reversal and the outstanding viewing-angle property 
with the very large field of high contrast was acquired. 

[0086] (Example 6) TFT was formed on the glass substrate completely like the example 3. This TFT 
consists of the gate-chromium layer, silicon oxide and a nitriding silicon-gate insulating layer, an amorphous 
silicon-semi-conductor layer, and a drain source-molybdenum layer from the substrate side like the example 
3. Silicon nitride was formed so that these [ all ] might be covered, and it let the through hole pass on this 
silicon nitride film, and the pixel electrode connected to the source electrode was created in the 
configuration of an octagon. The light filter substrate with a black matrix with which the spatter of the ITO 
was carried out on the whole surface was prepared like the example 3, and it considered as the opposite 
substrate. Here, one side formed in the location corresponding to the center of symmetry of each pixel 
electrode of an opposite substrate the spacer of the square which has height of 4 micrometers by 5 
micrometers like the example 3 using photosensitive acrylic resin. The vertical orientation film (SE121 1 by 
the Nissan chemistry company) was applied to both substrates, and 200 degrees C and 1-hour stoving were 
performed. A sealing compound is applied to the perimeter of a substrate, the sealing compound was 
stiffened with heating, and refractive-index anisotropy deltan poured in the nematic liquid crystal negative 
in a dielectric constant anisotropy by 0.095, and closed the injected hole by photo-curing resin. Like the 
example 3, deltand and magnitude of a liquid crystal layer were equal, after [ which becomes reverse / a 
sign ] sticking a negative compensation film optically, the transparency shaft of a polarizing plate and 45 
degrees of lagging axes of a quarter wavelength plate were leaned, and the polarizing plate and the quarter 
wavelength plate were stuck so that it might become the circular polarization of light of reverse, 
respectively. Thus, when the viewing-angle property of the obtained panel was measured, there is almost no 
tone reversal and the outstanding viewing-angle property with the very large field of high contrast was 
acquired. Moreover, when microscope observation was performed, there is no dark part also in the 
transparency shaft orientations of a polarizing plate, and the display which was excellent in brightness was 
obtained. 

[0087] (Example 7) The TFT substrate and light filter substrate only whose configuration of a pixel 
electrode is a square were prepared like the example 6. The optical orientation film was applied only to the 
TFT substrate side, and through the mask, polarization ultraviolet rays were irradiated from across so that a 
pixel might be quadrisected from four directions. Division was performed so that it might be divided on a 
boundary as shown in drawing 7 (1). That is, the direction of the diagonal line was set as a division border, 
and the liquid crystal of vertical orientation irradiated so that a pre tilt might stick toward the side of the pair 
opposite side, respectively from each side. Completely like the example 6, sealing-compound spreading, 
liquid crystal impregnation, and closure were performed, deltand and magnitude of a liquid crystal layer 
were equal, after [ which becomes reverse / a sign ] sticking a negative compensation film optically, the 
transparency shaft of a polarizing plate and 45 degrees of lagging axes of a quarter wavelength plate were 
leaned, and the polarizing plate and the quarter wavelength plate were stuck so that it might become the 
circular polarization of light of reverse, respectively. Thus, when the viewing-angle property of the obtained 
panel was measured, there is almost no tone reversal and the outstanding viewing-angle property with the 
very large field of high contrast was acquired. Moreover, when microscope observation was performed, 
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there is no dark part also in the transparency shaft orientations of a polarizing plate, and the display which 
was excellent in brightness was obtained. When microscope observation of the situation of the pixel under 
actuation was carried out, the motion of the unusual disclination faintly seen by a small number of pixel was 
not dramatically seen at all in the example 6. Moreover, when the transparency shaft of a polarizing plate 
was stuck in the vertical direction of a panel, the contrast of the vertical direction showed the high viewing- 
angle property especially. In the panel which furthermore stuck the transparency shaft of a polarizing plate 
in the direction of 45 degree, other properties hardly changed but only the direction where contrast is 
especially high turned into the direction of 45 degree of a panel. 

[0088] (Example 8) The TFT substrate and the light filter substrate were prepared completely like the 
example 6. the column (height of 6 micrometers) which uses NEGAREJISUTO for a light filter substrate 
and serves as a spacer with photolithography — a pixel electrode — it created in the location of center of 
symmetry mostly. The vertical orientation film (SE121 1 by the Nissan chemistry company) was applied to 
both substrates like the example 6, 200 degrees C and 1-hour stoving were performed, and the panel was 
created. The liquid crystal solution with which a dielectric constant anisotropy consists of the nematic liquid 
crystal (trade name MJ95955 by Merck Co.) which is negative, an ultraviolet curing monomer (trade name 
KAYARAD[ by Nippon Kayaku Co., Ltd. ] PET- 30) (it is 0.2wt(s)% to liquid crystal), and an initiator (it is 
5wt(s)% to trade name IRUGA NOx 907 and a monomer) was poured in, and it took care that light did not 
shine upon a liquid crystal solution, and sealed. Impressing an electrical potential difference so that it may 
be set to 0V to a common electrode and may be set a pixel electrode with 3 V, ultraviolet radiation was 
irradiated from the TFT side all over the panel, and polymer-ization of the monomer in liquid crystal was 
performed, deltand and magnitude of a liquid crystal layer were equal, after [ which becomes reverse / a 
sign ] sticking a negative compensation film optically, the transparency shaft of a polarizing plate and 45 
degrees of lagging axes of a quarter wavelength plate were leaned, and the polarizing plate and the quarter 
wavelength plate were stuck so that it might become the circular polarization of light of reverse, 
respectively. Thus, when the viewing-angle property of the obtained panel was measured, there is almost no 
tone reversal and the outstanding viewing-angle property with the very large field of high contrast was 
acquired. Like the example 7, when microscope observation of the situation of the pixel under actuation was 
carried out, the motion of the unusual disclination faintly seen by a small number of pixel was not 
dramatically seen at all in the example 6. 

[0089] (Example 9) Like the example 3, the membrane formation process and the lithography process were 
repeated and the substrate which has amorphous silicon thin film transistor array (TFT) was produced on the 
glass substrate. This TFT consists of the gate-chromium layer, silicon oxide and a nitriding silicon-gate 
insulating layer, an amorphous silicon-semi-conductor layer, and a drain source-molybdenum layer from the 
substrate side. Next, the protective coat was formed on gate dielectric film so that a drain electrode, a source 
electrode, and the semi-conductor film might be covered. Next, the light filter layer and the protection-from- 
light layer were formed on this protective coat. The light filter layer was formed with photolithography 
using the photosensitive resin film containing red, a green or blue color, and a pigment. Moreover, the 
protection-from-light layer was formed using the photosensitive resin containing a black color and a 
pigment. You may make it form a protection-from-light layer using a metal at this time. The pigment with 
which the optical property of requests, such as red, is obtained formed the light filter layer using the 
pigment-content powder resist distributed in the photopolymer of the negative form which used the acrylic 
as the base. First, the pigment-content powder resist was applied on the protective coat, and the resist film 
was formed, and it exposed using the photo mask so that light might, subsequently to, hit selectively the 
pixel field arranged, the predetermined field, shape of i.e., a matrix, of the resist film. Negatives were 
developed after this exposure using the predetermined developer, and the predetermined pattern was formed. 
The light filter layer has been formed by repeating these processes the color number, i.e., red, blue, and three 
green classification by color [ three ]. 

[0090] Next, the overcoat layer which consists of a transparent insulating material was formed on the light 
filter layer and the protection-from-light layer. Although this overcoat layer was formed using thermosetting 
resin, such as acrylic resin, the transparent resin of a photoresist may be used for it. The pixel electrode 
which carried out the configuration of the square which forms a through hole and is finally connected to a 
source electrode through this was formed on the overcoat layer. Furthermore, the with an one-side height [ 5 
micrometers and height of 3.5 micrometers ] pillar-shaped spacer was formed in the location of the center of 
symmetry of a pixel electrode using photosensitive acrylic resin. As an opposite substrate, the glass 
substrate which carried out the spatter of the ITO was prepared for the whole surface. Like the example 3, 
the vertical orientation film (SE121 1 by the Nissan chemistry company) was applied to both substrates, and 
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200 degrees C and 1-hour stoving were performed. A sealing compound is applied to the perimeter of a 
substrate, the sealing compound was stiffened with heating, and refractive-index anisotropy deltan poured in 
the nematic liquid crystal negative in a dielectric constant anisotropy by 0.096, and closed the injected hole 
by photo-curing resin, deltand and magnitude of a liquid crystal layer were equal, after [ which becomes 
reverse / a sign ] sticking a negative compensation film optically, the transparency shaft of a polarizing plate 
and 45 degrees of lagging axes of a quarter wavelength plate were leaned, and the polarizing plate and the 
quarter wavelength plate were stuck so that it might become the circular polarization of light of reverse, 
respectively. Thus, when the viewing-angle property of the obtained panel was measured, there is almost no 
tone reversal and the outstanding viewing-angle property with the very large field of high contrast was 
acquired, in addition, a vertical substrate ~ sticking — uniting — the time — eye doubling ~ unnecessary — a 
pixel ~ even if size became small, it turned out that it is completely satisfactory. 
[0091] (Example 10) The panel was created completely like the example 9 except having made it the 
configuration which has a projecting part which is in drawing 6 (f) - (m) about the configuration of a pixel 
electrode. Thus, when the viewing-angle property of the obtained panel was measured, there is almost no 
tone reversal and the outstanding viewing-angle property with the very large field of high contrast was 
acquired. Moreover, the deflection of the disclination faintly seen by a small number of pixel was not 
dramatically seen at all in the example 9. 

[0092] (Example 1 1) The square pixel electrode was created after creating an ITO electrode and a silicon 
nitride film completely like the example 1 using photolithography, the orientation film and liquid crystal 
material ~ the product made from JSR — it changed into what extracted the chiral agent of JALS-428 and 
ZLI4792, and the liquid crystal panel was created. However, rubbing was performed so that it might become 
in the direction of the square diagonal line as [ intersect / especially / perpendicularly / the direction of 
orientation of the liquid crystal in a bottom substrate and an upside substrate ]. The pre tilt angle for which 
liquid crystal carried out orientation of JALS-428 to the direction of rubbing and the perpendicular direction, 
and it asked by the coulisse TARURO-TE-SHON method was about 0 degree. Moreover, eel thickness was 
about 5 micrometers. As a compensation film, instead of the negative 1 shaft compensation film and the 
quarter wavelength plate, when the New- Vac film by Sumitomo Chemical Co., Ltd. was used and the 
viewing-angle property of a panel was measured, there is no tone reversal and the outstanding viewing-angle 
property was acquired on the whole surface. 

[0093] (Example 12) The TFT substrate and the light filter substrate were prepared completely like the 
example 3. as the orientation film ~ the product made from JSR — after applying JALS-428 and performing 
200 degrees C and 1-hour stoving, rubbing was performed like the example 1 1 . ZLI4792 which extracted 
the chiral agent was poured in and the liquid crystal panel was created completely like the example 3 except 
having removed a negative 1 shaft compensation film and a negative quarter wavelength plate. Thus, when 
the viewing-angle property of the obtained panel was measured, there is no tone reversal and the outstanding 
viewing-angle property with the very large field of high contrast was acquired. 

[0094] (Example 13) Completely like the example 9, the TFT substrate was created, the light filter layer and 
the overcoat layer were created, and the square pixel electrode was formed, an example 1 1 — the same — the 
orientation film and liquid crystal material - the product made from JSR — the chiral agent of JALS-428 
and ZLI4792 should be extracted, rubbing was performed like the example 1 1 , and the liquid crystal panel 
was created completely like the example 9 except having removed the negative 1 shaft compensation film. 
Thus, when the viewing-angle property of the obtained panel was measured, there is no tone reversal and the 
outstanding viewing-angle property with the very large field of high contrast was acquired, in addition, a 
vertical substrate — sticking — uniting — the time — eye doubling — unnecessary — a pixel — even if size 
became small, it turned out that it is completely satisfactory. Moreover, even if there was gap of the 
direction of rubbing, there was no change of brightness. 

[0095] (Example 14) The panel was created completely like the example 13 except having made it the 
configuration which has a projecting part which is in drawing 6 (f) - (m) about the configuration of a pixel 
electrode. Thus, when the viewing-angle property of the obtained panel was measured, there is almost no 
tone reversal and the outstanding viewing-angle property with the very large field of high contrast was 
acquired. 

[0096] (Example 1 5) When the speed of response of the panel created completely like the example 3 except 
having removed the quarter wavelength plate was measured, and bias voltage was not impressed but it 
impressed 5V suddenly from 0V, the amount of transmitted lights was not stabilized after 40ms. On the 
other hand, bias voltage 2.2V were impressed, and when the driver voltage of 5V was impressed, the 
amount of transmitted lights was stabilized after 20ms. Thus, when impressing bias voltage, it turned out 
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that a speed of response becomes quick. However, when bias voltage 2.2V were impressed, contrast fell to 
130 from 2300 at the time of 0V which do not impress bias voltage. The optical leakage of the pixel 
circumference of this was the cause. Then, when this part was shaded by the black matrix, contrast was able 
to acquire 2000 and a high value. Moreover, even when bias voltage was not impressed when a quarter 
wavelength plate is installed, but it impressed 5V suddenly from 0V, in addition, bias voltage 2.2V were 
impressed, and when [ by which the amount of transmitted lights was stabilized after 30ms ] the driver 
voltage of 5 V was impressed, the amount of transmitted lights was stabilized after 10ms. Thus, by installing 
a quarter wavelength plate, the substantial speed of response became quick. 

[0097] (Example 16) The height of a column spacer was set to 2 micrometers, the liquid crystal orientation 
film was changed into the vertical orientation film (SE121 1 by the Nissan chemistry company), except 
having omitted rubbing, completely like the example 9, refractive-index anisotropy deltan is 0.1669, and the 
dielectric constant anisotropy poured in and sealed the negative liquid crystal ingredient on the created 
panel. Completely like the example 3, the negative 1 shaft compensation film, the quarter wavelength plate, 
and the polarizing plate were stuck, and the liquid crystal panel was created. Thus, when the viewing-angle 
property of the obtained panel was measured, there is almost no tone reversal and the outstanding viewing- 
angle property with the very large field of high contrast was acquired. Moreover, also in the transparency 
shaft orientations of a polarizing plate, there is no dark part and the display which was excellent in 
brightness was obtained. Moreover, the speed of response was also very quick. When driving this panel and 
the electrical potential difference was impressed among 16.7ms which is one frame so that it might become 
a black display for 8.3ms of the second half, the dynamic image was able to be seen vividly. 
[0098] (Example 1 7) It changed to the compensation film of one negative shaft, and the half-wave plate was 
stuck on the liquid crystal panel created completely like the example 3. At this time, the relation between the 
lagging axes of the transparency shaft of a polarizing plate, a quarter wavelength plate, and a half-wave 
plate is as being shown in drawing 12 . Thus, when the viewing-angle property of the obtained panel was 
measured, there is almost no tone reversal and the outstanding viewing-angle property with the very large 
field of high contrast was acquired. Moreover, when microscope observation was performed, there is no 
dark part also in the transparency shaft orientations of a polarizing plate, and the display which was 
excellent in brightness was obtained. 

[0099] (Example 18) The example 3, the TFT substrate created completely similarly, and the light filter 
substrate were prepared, and it considered as the opposite substrate. One side created the projection of the 
rectangular-head drill whose height is 3 micrometers by 5 micrometers instead of the column-like spacer 
using photosensitive acrylic resin. In addition, when SEM observation of the configuration of a projection 
was carried out, the configuration with up crushing ****** near [ each field ] a slanting rectangular-head 
drill was acquired under the effect of the flow by exposure, development, and heating etc. The 3.7- 
micrometer spacer was sprinkled and the liquid crystal panel was created completely like the example 3. 
[0100] Thus, when the viewing-angle property of the obtained panel was measured, there is almost no tone 
reversal and the outstanding viewing-angle property with the very large field of high contrast was acquired. 
Moreover, when microscope observation was performed, there is no dark part also in the transparency shaft 
orientations of a polarizing plate, and the display which was excellent in brightness was obtained. 
[0101] (Example 19) TFT was formed on the glass substrate like the example 3. This TFT consists of the 
gate-chromium layer, silicon oxide and a nitriding silicon-gate insulating layer, an amorphous silicon-semi- 
conductor layer, and a drain source-molybdenum layer from the substrate side. The protective coat which 
consists of silicon nitride so that these may be covered was formed. The pixel ITO electrode was created as 
the transparency section, the concavo-convex configuration was created using photosensitive acrylic resin 
only in the reflective section, and the desired concavo-convex configuration was formed using the still more 
nearly same photosensitive acrylic resin. Furthermore, on this irregularity, aluminum was used and the 
reflector was formed. The light filter substrate with a black matrix with which the spatter of the ITO was 
carried out on the whole surface was prepared, and it considered as the opposite substrate, the part 
corresponding to [ at this time ] the reflective section in a light filter — the transparency section — it has an 
amount of a half coloring component mostly. 

[0102] Here, one side formed in the location corresponding to the center of symmetry of each pixel 
electrode of an opposite substrate opening of the square which is 5 micrometers using photolithography. 
Like the example 3, the vertical orientation film (SE121 1 by the Nissan chemistry company) was applied to 
both substrates, and 200 degrees C and 1-hour stoving were performed. A sealing compound is applied to 
the perimeter of a substrate, the sealing compound was stiffened with heating, and refractive-index 
anisotropy deltan poured in the nematic liquid crystal negative in a dielectric constant anisotropy by 0.083, 
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and closed the injected hole by photo-curing resin. The polarizing plate was stuck after sticking on a light 
filter side substrate the phase contrast plate which made superposition wavelength dispersion small for the 
quarter wavelength plate and the half-wave plate, deltand and magnitude of a liquid crystal layer were equal 
to the TFT side substrate, and after [ when a sign becomes reverse ] sticking a negative compensation film 
optically, the light filter side stuck what stuck the polarizing plate, the quarter wavelength plate, and the 
half-wave plate so that it might become the circular polarization of light of reverse. 

[0103] Thus, when the viewing-angle property of the obtained panel was measured, tone reversal does not 
almost have the reflective section or transparency section, either, and the outstanding viewing-angle 
property with the very large field of high contrast was acquired. Moreover, when microscope observation 
was performed, there is no dark part also in the transparency shaft orientations of a polarizing plate, and the 
display which was excellent in brightness was obtained. 

[0104] Moreover, when the screen was pushed with the finger, the turbulence of liquid crystal orientation 
which was seen by the panel without opening was not observed. 

[0105] (Example 20) The TFT substrate and the light filter substrate were prepared completely like the 
example 19. A different place from an example 19 is only that the column-like spacer is formed instead of 
opening of a common electrode in that the surface ratio of the transparency section and the reflective section 
was set to 1:2 from 1:1, and the transparency section. One side is 5 micrometers and this pillar-shaped 
spacer is a square which has height of 4 micrometers. 

[0106] Thus, when the viewing-angle property of the obtained panel was measured, tone reversal does not 
almost have the reflective section or transparency section, either, and the outstanding viewing-angle 
property with the very large field of high contrast was acquired. Moreover, when microscope observation 
was performed, there is no dark part also in the transparency shaft orientations of a polarizing plate, and the 
display which was excellent in brightness was obtained. Moreover, when the screen was pushed with the 
finger, the turbulence of liquid crystal orientation which was seen by the panel without opening was not 
observed at all. 

[0107] (Example 21) The TFT substrate and the light filter substrate were prepared completely like 
examples 19 and 20. A different place from an example 20 is only that the structure of the letter of a 
projection is prepared instead of opening of a common electrode. One side was [ 3 micrometers and the 
height of the structure of the letter of a projection ] 1 micrometer. Thus, when the viewing-angle property of 
the obtained panel was measured, tone reversal does not almost have the reflective section or transparency 
section, either, and the outstanding viewing-angle property with the very large field of high contrast was 
acquired. Moreover, when microscope observation was performed, there is no dark part also in the 
transparency shaft orientations of a polarizing plate, and the display which was excellent in brightness was 
obtained. Moreover, when the screen was pushed with the finger, the turbulence of liquid crystal orientation 
which was seen by the panel without opening was not observed. 
[0108] 

[Effect of the Invention] According to this invention, as explained above, liquid crystal is pinched between 
two substrates, the electrode on the 1 st substrate is a configuration with sufficient symmetric property, and 
the electrode on the 2nd substrate has made the whole upper part of the electrode on the 1st substrate larger 
than the electrode on a bonnet and the 1 st substrate. And at least one of the bonnet and 1 st substrate up 
electrodes which is a column-like spacer, the structure of the letter of a projection, and electrode opening 
exists mostly the whole upper part of the electrode on the 1st substrate in the location of center of symmetry 
at least. Therefore, in the case of actuation, electric field arise symmetrically aslant to a substrate, and a 
column-like spacer, the structure of the letter of a projection, or electrode opening serves as a nucleus of 
division, and division is performed promptly. Moreover, it becomes remarkably strong also to the 
orientation division turbulence by external pressure. For this reason, since a liquid crystal layer is 
automatically divided into two or more fields where 1 pixel is symmetrical by the electrical potential 
difference, the liquid crystal panel which was excellent in visibility also in the transflective type also in the 
transparency mold can be created. 
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*-©S«t, BBB-wBBfcSstiRiU-CEBSftaB 
2 «SSi <t ox 2 ««±<o«/h««3is*ff 
B#«#£ix, MrCB-oBBicSltBff^BA^tiT 

B8EKWB«i3 J: VfflfBSRBB £ B3B&BBB & ©ffl 

IW*B71 f 2©Sffi±©tIA\ £2<Z>££0l3t3? 
£EKBB£ixT^5££fcB«i:-f SBfcBl^B© 
^1"n*»-K8E*o«ft«*BB. 



2 

[l«*«8] Bl<75g«±<7>mH(CB*«^ffl<£>S®<73 

KBoBBsWEBSivC^S:: t SrWBt-f 
5B#B l ~ 7 o^T hi>-l:Eto»fi*^SI. 
[B*S9] Bi©S«±fcMu £B<a££ft-lMtifi 
fc, *ft&fc^M*;MKte££-r3B»©BBflrs-B 

b&, zftb<anm<»zh?ti<o&&izftmLxj&f$.£ 

SU »2©S«±tBB«>iiB{cBoTS!PBffiSr* 
x.5*a«H?r*r1-5^B*^«t?fooT, MIS®* 
«B i: BfTlE^ffiBBfc i tfflOTBBBft <t tffljffi 

bb b 9 v 5>* * i*b mmm&zfr L T #B £ tiX v > 3 

r. t 1 1-*»#B l ~ 7 ©^-f *ia»-i;:B«©« 

[B«B 10] B l ro««_k(£fi, BB»jtBflr#« 
Hi:* *ftfcK:^by *;Mfcfc£B1-SB»©BB«-3- 

wit, -^bf>©mi®^>-ett' ; enro^{-*r^bT^ 

20 SnfcBB©BBb9v^#t«r#U filS«^w^ 

«ct">*< i 1 1 ooijumsn, *ftje*b©BB 

*BU B2©B*±fcB»©BBfc»o-C£B«(fc* 
**.5*a««Sr^ri-5«*B*BBt?fco-C, BBB 
BBBi WIB*aEBB*J i^ia^Bft-f-BBfe i^Str 
B*Bh9^:**ttBB»*K«:#L-C#«Sft, i>> 
oBEjfeBB fm<tim»ffl *BB©d>*< £ fc- 
*©±SP(^StrlEBiBBB«>— SCSfctt->-^ KfWSffi 
30 ^EB*ixTV^rtSrB»i:i--5B*B8K:B«troB 

[mil] ^i©SfitIS4l2©Mi:ji 
e> fc**nfc«fiB t * y - y 4 >\> 9 -m t srw-rs m 

*«*§Stt*o-c, HWE*9-7-f^^-BB:BEB 

lSfi±Cfit^^ BBB*BfiifflB*5-7>f /u^ 

-Si:9tilSB2cDS«i:<Dr B 1{ciaBSti-, mIIE*7-7 

-<^^-BT«>BflaBl©B«±»c»4, 

BBt> h y ^^WcSEB"*"5B»©!ftBB 

#BBt, r.*i6©m«©**bJeax©*ji£fc*tJ6L-cj» 

jfeBB-S-BBdaitfttBB^BB-eHSns-tix^Jx© 
tfi^T">/i< 1 1 1 o©BBiS*«***i, Zn^tMOM 

st^rWL, $&2<nmfo±.icmm<Dwm\m-oxmmm 

ffiSr#*.5*a*«*^L, B3BBBBB», BSE* 9 
-7^/u^-«i:BB«4St©IBfcEBSli-CV^5r 
t SrB»i-fSB*B 1 ~ 7 ©v^ *i*»-^B««)«ft 

[B*Bi2] %i<7>mmtmwtem2<Dmmk 
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l S«±l-gae$tt, ii&iBifciflJf filfflfB;!; y -7 41^9 

-mtffimm2(Dg : mt<Dmt l cMmzfts mm*7-7 

3§Bo 

[fit#Jf 13J IS 1 <7>S«<*>«5ii^ffltf>®S<D— SB 
[ffjftJl 14] cDSSojii^^wSSco^ro 

i:, mmm^htix\f^z tsr#»ti-5»^«i~ 

#itx*fe2.ii^#mti- •51**311 0~i 5»v^-fix 
iEwtt«7^/uAo/>/ < c< i lifcfclifS 2 <£> 

it zm &m t mm7 ■< ^^(ommmm^s^^mc t 

fz^tzwmt-tz W*«i~i 6 ro^-f tv^-tfB* 
[W*«i8] jsftswiMffia^^ix^Bg^w-jgfi 

*»» t -r 1 8 tcfBtt<73^f B *^gtt 0 
[»*is 2 o i m&tf&ftttmitetto&sttz. t & 

SriKifi't'-CM^^ki-S r. t -fat*** 2 0 £ 



4 

[W*JI2 2] ft£JB#1S«4M&£tt#ft<z>ftA;o>e> 

iw*^2 3] mm&muaLit&KWi&timtizjjfa 

[»#*2 4] ^i^/uhA&^j£^3*fe^*R8tt 

[»*S 2 7 ] |RM!»t||«m^rife9S]E«>IRJI^ h 
•5 r & &#mi:-rs»#« 1 ~ 2 0 <7)Wf n^-icfB* 
[»*3I2 8] *S*rt^fSfi^H : «)*icn*iRjtfi: 

5 2 7 icbkomummbii. 
im#m2 9 ] m&mtmmmmjimsiEcDm&frb 

£ -SrigHSt-rsfjt^jg 1 ~ 2 0 (DV>f *tA»-»;:fB«c0>jfc 

d^^SBo 

»#* 2 9 I^SttoftA^SB. 

#1° WTTfeSi t^#mt-r5it*3l2 8 ~3 OiC 

[W*^3 3] Ky hS(EBtti-5^t*#*4:i-S 
lf*3ll~2 0C9^-ftt^-X{4»*3!2 2XI4»*S 

^Bro®i&^rj£ 0 
[f»*«3 4] 17U-A*S|*T-i-5BtriC. 

-r r t ftznum 1 ~ 2 0 wr 

*^2 2XttftM2 3XtttS*«2 7~3 lW^-ftv 

[»*«3 5] ^k-Aimtsu^ »ft«>L# 

«1~2 0©V^»- XI4»*52 2Xi4lt*3S2 3 
X(4lf*Jl2 7~3 1 tfHvf ^-(-IB«cOffiBl^^ 
BrolEi&^&o 
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5!S#>f l~2 Oro^-f^-Xliff*Jl2 2X(ift* 
112 3Xf4it#Jf 2 7~3 1 <7)V^-ftv^-(ClStt(0?S^ 

[0 00 1] 

[0002] *mw^&rtz>mM,&?f:mmi-±, 

>- 3 4 £fjg*lfeft§: fc*5lt 5 * = * « if fcifl JB $ tl 5 . 4 
[0 00 3] 

V 9 (twisted nematic; HT "TN" 

[0 0 04] «ft*^S«©a«'l*ttSr»*-r5*jSfei: 
LT, #Bfl¥4-261522-§"£$ft£fcW:, #^^6-43461^- 

^«*fctt»H|ipio-333i80#^«^Hi*$nrv^5J: 

(a), (b) „ (c) fc*1-J:3IC, MP«B5 1 7* 
*i-4*am*5 0 2*ffiffl1-4ri:fcJ;t», 
(c^»*ffSr**$*, iixtJ: 2 fl«±© 

ft £-»-!)- 5 r tiaot, iiia^ h&nm 

LTV*5. *7b, #BB¥6-43461^SHC|S«$tlTV^ 
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UT^S. $ ib(-#F^¥lO-333180^»^(4, MpSP 

[0 00 5] $ f>l-#M¥lO-20323-^<&ffi(-tt > 

B*rt©ttft©ffi|6j#|6|«:$HMU jEfc 
•^ft-CI^S. »M¥5-113561^«(Ci4SiiLia(6lMJK 

fa offljasf mm sr ft- m-r ± * © m \c a 
t-kovsftv-m&fii&m^zzbTum^htix^Zo 

[0 0 0 6] $P>(C^2947350-§-^»fc:f4, SfiElfi] L 

*fctt«**y y h&KltSr. t, 45>0tfc'>4<i:t 

fW5-505247^*fc:, «ft^4r*« t 
ofcS*BIES*.5;fcit>, 2ocom^^*(c^^©S« 

■C, S«<!r*¥^|6]<75«#?r^C^-a:?)J;5(-LfcIn-P 
lane-Switching (IPS)^Sl(0jKB a B**^«/5 s ^$tt-C 

***3»**K:*tu-ci:*>±*<5r. ti44v\ r«fc*IS 

[0 00 7] $ Journal of Applied Physics, Vo 

1.45, No. 12 (1974) 5466 *fcf4, 10-186351 #4^8 

{C(4±|5(DIPS^- K©tefcJt«*Jft^tt*SjE©*ftS: 

lRl**7b*ft»iF-tt«< *|6l«S145 2o«±Ofg«^ 
[0 0 0 8] i»0! s PlO-18633OS-&*teWU «3t 
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h y ? x&fa<r>wmmm 1 nmmzm v swctt^-t- 

tez&mms 1 1 t ofrt>tez>mmm®6&M!$.&}i 
5527 7^Ammm) o ^mmmm&m^mw 

!$^2000-29010-5§-^$g(;i, $ b\Z.X /m<n$L9:®Lfc l &* 

m pi- ^ fc » ^ /2« & x /m t mm -t z m&m^mw 

^#^2000-35570-§-^(C^7pt £ tlX V > r *l ?> 
[000 9] 

S«5 0 2|:o^t»7t h hXS^W^^PX 
IS" ^^>Sir^5i ttt, _kTS«5 0 1, 5 0 7 

mmx3bz> 0 -rtefrh, mftcoTf'rj-?-* v y 
m^m^mmxi-i, -~%(Dmwmm±\m%i#'4*- k 

^zim-tz>}im(Dg;fo(D%.x-fo>9. mm t^mmm 
t mm z> fife ©s«t ft v n r so i * 

fc, ±TStS 5 0 1, 5 0 7 Wfflff 4ft5 d -a-fc-fra^ 5 

&gi£;h,Sr fcfcfcS. $ P>{C#MJPlO-333180-§-^ 

looio] £<bfc #9«s<z>Hn«ttttjE#3];!n]£ 
tv&v>fcft/ — 7 y t*7 Ktc&^-tfifift^Bf 



5 

[0 0 11] #M¥io-20323-§-^t»(cEife^^-C 

<o«;ffi{cmffi*pp»Di-sxs^^iit 45 1 ^ o saga* 

fcofc. ^Bfl¥5-113561-§-^{CfEtt$JxT^S^ffi 
(4, Jl^fl#©&iWt4J£^t>©©, «ffiPPin^©aES 

io [0 0 12] ^2947350-^#fcie«£ft-O>5;£8rC 
fc. IPS^**JJ:tJtSiSEi6lL,fc*ft*«*lftl« 

[00 13] ips^S;, fcit^SieiBiRiLfc^ 

20 -(O^^iBB^ixTV^cfcfe, #(cTFT#3t-C^'f s/ 

[0 0 l 4] *7-7^;^-I^*)j!ct5 
7-7-f/^-iiSf-y-v ? 7y7't5t> -?rco@^fro 

[0 0 15] 3fefci|fc8»fflttft«*§$Bfc*S^Tfc, 

*tt*a*«>raH, 7*hu^^hxig4if 

Wn*©fiT* iSi^^^y^h 

rtT-foSo Sfc, *»a»5»ft**SgBl-*sv % T, feA 
7©IS^Srtt]«Ji-5r tSrBWt LT^So *»W0>giJ 
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[0016] 

Hiroa/hiiAiMts^fBi^gtt-fcot, mi 

££-T„ roJ: 3ft*f?M4<oJ;^fl;1l£;J!v\ ttrSHllco 

57JfSl^23i«ift<9, H*rtWffif B cDie|pl^Si]|rtT5 
(DK1&frb<n!£t)i l cMLMibT&< ft 9, fl-SMEtci: >? 

[ooi7] fcawmfctts, sfc^9j©?Bi«ri, a*t 

©^^5— *■-«>— «5*fctt*tttr*)Blc«*JJl*T'b J: 

ttST'wfvi' h£ttft5^</h$v>r £#3$ L< , 1 
^=T^gai6]©S-g"t>l^«lt, ftift<Z>&*>±#! Safaris 

h«»4<eS'<</h*i^tiJa*t<, 1° «Tt?#n 
ftv\, 

[ooi8] iitt<aft£«3%3gB0)i§£\ BSttffittft 
12 (a)~ (i) {i^-T i 5 1-, 

»»ttoj;v^ttrofMtlB]««)S***s»e>Jh/5. ft 



70 

-T-5cDT\ i ps***sj:t) t , SitKl6iLfc*ft*«* 

[0 0 19] *&Wte. #tTFT/i^^C s^VT* 
^Srfflv^T^x-f 7*-r h y ^^SS^*^B©# 
£\ Sb*as*Lv% -Tft;b*>, t?tj7-? h'j 

T7 7V7'£^£^iW-S7t{ffleDgj£<0 

Iff, *S4«?w(£TSr?l#fir-t-©t?, fc<^rfc*s3* 
bv\, **Wt-J;^«, 7* Fi/-^ hxe^j&nasft 
<Biifrt©ft.r B <7>iS[S]#fiJ£ff 5 rHit?^ 15^*13 

l«Ili©7t h l^v?7. hXSttltlP-fS^. #»J© 

t t£zm&wwm#&& b ft rtixtf iv^-c% 

SW(CJt«i-S£PiP^©ffiTtt*L</h$<ft<5, «f 
#5ft<ft5o 

[00 2 0JI2I1 (a) (b) fc*»Wfc*J»t5W*fl| 

iifcii^roftft^ioftiSrHi (a) tiai«FK*i-. 
roi#« B3g©«ff*f^'f'ij.twfefcs^@icli^<07s 

^ — 9— as *> s fc » , ft a &wti&m® \c&m ^ tt § £ 

»*» ?> 3t»ti*sfi t ft ^ J: 5 Tfe^W (4 
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fc*5, tttt*^— 14, ^iimH^foSSSffiiJlc^^ 

fetitfi^cDT-, »i6iS«o«i±tfcotf), i§5S£ 
[0 0 2 1] tt^^-f— (D^Utc, ?Hig^<0#3g 

[0 0 2 2] ««##l£L*^«#0>#£-tt: % ttSajbll 

5. ^#I^KSr§f>{c*||{zi-5fc>!>t, H6 (a) ~ 
(m) mmnM<r>jh<nm&&ft-m\z.fa<> 

x<£mx^z>z.ot£mz-rz> y 

^£Aix-5, 17 (a) ~ (g) i^foS i 5 KMMWMo 
-C*JV>Tt«t^o £<bi-ll7 (h) ~ (n) KhZXoK 

mmmm<o-m^wn*WL»z>mik\c\sXt>i.\\ * 
[oo2 3] wu&mvzmmnm&s TFTtBiim 

±oT, XftSr«#|fc-t-sri:*<0a«S:*<ffj«i-« 
^wgifttcgc^fcLTi/^^ ^-f^A^JSrAtlT, n 



if 

(4 - >v Kffl (Ofl;1SSr IBfi-r sritioT, ffln&<D 

[0 0 2 4] r©ffl«4r»ft't-5*e>fcBiJ©*ft*«fe 
m-fZ>^bXibZ> 0 -(DZbicXQ . -i /Ufr- 

-r^-Jii:«SiJS©wfc, mmnM&sm-tz z. b <t 
^■5*****1114, &mmmbmmmM<r>ffl^n&% 

(4, *n!ISlJ:J:5}«fta*r4**«lwL,fc«, *iiS«tH 
*»K©IWK:«JESra*.)5:iJJe>, tait«:»TS*TfcJ: 

40 SC-CeiRl»«l3W-e#S«>T?» »HsplO-20323#^t«fc» 

»ni-5xs»4£^v\ 

[0 0 2 5] *ISWtw*J{t5*f B **ilgroSijg 
T*#So ^Jx.J4, *-W , ft*a©±5*«3tKJ:*>ttft«) 
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Ax;k>-7-f- 96(0 
94 v?^;* h^-^^^^y^-f^-X (AM-LCD ( 96 
/IDW 9 6 Digest of Technical Papers) P. 337 (C|S 

[0 0 2 6] roJt5*»«Elfto*ttf±J:<iBP6*t-C 
£te<&* y -7 - 4 fctt* y ^ - SrJK^ft-T 5 rtl: 

[0 0 2 7] *»M-ettffli"5!«^{fc^*tt, 

[0028] ^aswTttffli-satsfctt^mafk*-/ 

i LTtt, 0Hx.fi, 2-^^^^^WT^ y 

y h >^ =^>/yT^ y U— K 

fcVUT^ 2 -3i h^v^x^vUT^ y U 

— h N-xf;l,7^;xf;U7^y N x 

K ^y */*Jfr79 V K ^ h?t Kp7;U7!I^ 

uy^y 3 -/U7^y l/-h, 2, 2, 2-hy^ 
/UtPX^^yiz-h, 2, 2, 3, 3, 3-^0 
*?y)Visru~fu \fjVT9 h 2, 2, 3, 3-7F 
y y/V^wfu t°/UT9 y h, 2, 2, 3, 4, 

4, 4 ^t7/!/tD7f /U7^ y h^^If ffi 

T9 y Mb^fcttE-rsr **S-C*5. 
[0 0 2 9] Jfc, 2-^>V^*i/)V*$ $ y 



(8) 

2-y7;xf7M^^yy-b, -<yv? 
;M^!)u-K y^P^y^^^yu-h, 2 
-t Kn^^p^M^^yiz-h, 2 h^-v^ji 

f;w7^yy-h, n x N-^xf^^yxf/M^ 

^yu-h, N, N-^f;V7^yxf;M^^yi/ 

— h ^y^n^y^^/M^^yy-h, s?$/^n^ 
yrx;M^^yy-h, ^yy^/M^^yy-h, 

fh7t Ko7;U7y;M^^yy-h, -fytf^/y^ 

**yw-K ^yry/M^^y^f, ^^y/i/^ 

xf;v^^^y y- h, 7xy^y^xf i/y^y^- 
w^^yy-F, 2, 2, 2- h y ^/y^-n^^-yyy 

^yi/- K 2, 2, 3, S-fF^/^D^Pt 0 
/M^yi/-F, 2, 2, 3, 4, 4, 4-^3rU-:7 

^*wf^;v^9 9 y u— h^<D^m* 9 9 y h 
[0030] §e>tci, 4, 4' -t^^/y^r^ y u 

1, 4- \?*T9 y p>f;i't^y^yf y, 4, 4' - 

20 \?*T9 y n>f /y^-^v^^^^^/yoi— tvV, 4, 4' 

-t^7^ y py/^y^xx^ ^y, 3, 9- 

[1, 1 -T* y n-f /y^v'jn^ 

/y] -2, 4, 8, 10-Th7^t°P [5, 5] $1/ 

x^y^, a, a' -tr* [4-7^ypy;ut^y7x 
~/y] -1, 4-^y7 p pt>^<yify, 1, 4-tf 

7»T 9 y n^/y^-^rv-r- h 7 ^A^n^^-if V, 4, 
4' -\?XT9 y n^f/y^^^^/y^n \fy^z=- 
yy, S^c^UV^y ;Vi?T 9 V h, 1, 4-^ 

9>i/*-/i'i?T9 y U~ K 1, 3-^u-V^yxr 
30 -;yy7^y u-F, v^y^p^y^^y^^y^ 
h, ^ytt3^y7^yu-F, 1, 6— 
t-^7^yy-h, ^^yf/^yn^y7^ 
yy-h, rhjxf i/y^yp^7^yy-h, 
Fy^fp^p^yhy7^y^h, ^y^^y 
^ y h— /Wt- b77^ y h, ^v^iny ^ y )v 
h ] JT9Vu-h, yhy^fa-;^P/N°y7h77 
^y y-h, ^y^xy^y h-;^t7^y y- 
K y-<y^xyxy f-;u^y t Kp^y^y^7^ 
yu-K 4, 4 1 ~i/T9 y n^yy^-^r^^y< 
40 4, 4' —i>7 9 y p^;^^yv/^f;^f;^ 
y, 4, 4' -i/7^ y p>f /ut^r^y^f 

V, 4, 4' —i?79 y o-f/y;^3rv'v ? :7 P Pi tVU^^/y 
^<V, 4, 4' -i?T9 y n^y^v^^/y^/y 
^<V, 4, 4' -i/79 V n^/U^^r^^V?*/^^ 

/w<y, 4, 4' -^7^ y p>f /i/t^y^^rv'/^ 
^•/y^o-, 4, 4 J -*?79 y n-f/y^-^i/^^yy^-o 

^^-/y^V, 2, 2, 3, 3, 4, 4-— ^r^^/y^n 

^y^y^t-^-i, 5-5?7^!)y-K i, i, 

2, 2, 3, 3 — ^**7yy^-u^n tVy- 1 , 3-v? 

so r^yy—h, !>y?y7^yy-h*y^©#t 



& m 2002-287 1 58 (P2002-2871 58A) 



15 

[0 0 3 1 ] ^xfl/^Jjn^^^ 
1, 4-^y^t-/^^!)l/- 

K i, 3-^i/yyy3^^^!)i/-h, V 

1, 6-^t>^-;^^!)l/ 

^n/^y y y lx— h, -o-^my * y }>— /y 
7F7^^^Ui/-h, /<^^oiy * y h y ^ * 

^yy- K 2, 2, 3, 3, 4, 4-^*^7;V*X2 

^y^y^t-;v-i, 5-i/^^^yi/— h, ^i/^ 
w^y u- h^y ^v^o^tg^^^ y i— Mb 

[oo3 2] *%w<r>m^<Dmmmfrte, 

ftiSSH^fc^fti LT, 2, 2, 3, 3, 4, 4-^* 

f-^/u^-D^v^ yv?t- l , 5 — i?T# y 

K 1, 1, 2, 2, 3, 3-^^rf7^tP7 P Pt'^ 

-l, 3-^yy- h, 2, 2, 2-hy7/w^n 

xf;l/7^!l U-h, 2, 2, 3, 3, 

tD^ptvur^yy-h, 2, 2, 3, 3 —r 1*7:7 
/utp/ptvi^r^y y-h, 2, 2, 3, 4, 4, 4 

-^t7;utn^7^yy-h, 2, 2, 2-h 
ijy/^DxfyM^^yy-h, 2, 2, 3, 3 —r 
h77;Utn^pfc p ;M^^yy-h l 2, 2, 3, 

4, 4, 4-^^ri^y/y^-ny^^^^ y h, 9 
u^yr^ y h^-y ^**^wk^*^e>^* 

[0 0 3 3] *«Wfc«ffl-r«jlS^ft-fi*4:bT** 

2, 2-^xh^y7th7x/y, 2-t Kp^r-y- 
2 -ff-ns- 1 -^ai^;y- 1 -yfrls, 1- 
ypt>7xx/v) -2-t: Kp^-y- 2-* ^yy^n 
1 —Oris, l- (4 - K7WU7i-;U) - 2 - 
t KP=^y- 2-^f;U7 p PA , y- 1 -^-y^OTir h 
^^y^, ✓<^^/^^^^^ ;i1 ^-^ /Uj /<v/-Y yx 

^y/7xyy, ^yy^^IfR, 4-^^ 
x;^y/7xyy, 3, 3 - ^/y- 4 h^-> 
^y/7xyyf^y^7x/ys, ft^rfyy 

2~? usU^^^yy^, 2-^^/^yt^> 
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v yfowtyyyi, >>t:/~?a&^ 

[0 0 3 4] #«WteS8tt5ttfi*S3gBH\ ^e>(-. 

io *»fe, #*U^. ^©J:5 4*MIIEtt2*UE#«)J:5 4 
*ST*MU:lftW7>f;WfcoTt)J;^U ltt 

20 fitfc^i^ 5FpT«ftS*, 

*Wfc**> i tt^iti tLtfflv^t)J;v\ :^)^ 
±T<£> 2 tt0>IH£<0--ttfitR0> 5 *>-#*3fe^ttfc:A<& 

Zil#7>r;^tl»ltt ±v\, ra^^-^g^^ 

[0035] ^jaaffl^«***«B^»-&. sit«B 

so te, T. Sonehara et al. , Japan Display '89, 
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P. 192(1989) (C^PjtlTV^J; 5tCE3^0-jfeft« 

£<l7fe& t£iia^*?-e3r £T\ fSfp^i-Alt-r-S* 
14, R<l7fci:&3o L-fc^oT, SWIfBO^^ft^: 
^ojfcg#»tf^&7fc1SJ£tc:fc^-t , fS b h Et£ <t£Z> 

(4, iii!Lfti/><£>T\ /<y*?W YA%mnffimWn¥ 
[0 0 3 6] AWbrc3fei4, R*t^-ef42g, jg 

mwrm$i&<r>2fexhz>z t&m$.i.i<\ k%su<oe. 

®m*. mi 4 (a) iZTji-ti. 5l;p0Wfe5- btfg> 

3t(4, SisastcgaB-rsr i/j5^*Lt\ r<£><fc5&ga 
[0037] itz, m^mmmm^m^iEx. mmm 

113 (a) fC^-fo rCD^±TSffit'7 t'V^. *fc 
3 (b) ©11 7iSSfilO lffiijO?&P B <Dg2|6]2n6]£, 

1 1 s^nus^i o 7 mnmskomfaXfazm-t, r 

■tZ^klz.£oX®MlcmzttfX$Z><, *fc, 

#J;LI4\ 111 (b) <Dj®^W#|fP^T-f4, - 

jj<Dt2ctijyfai)imft.mc3iZ. smmmi (b) <£> 

m^M^i±<DX^'W^Xh l O . $2£>£tiLh<a*ffi;oS£ 
[0 0 3 8] rwttt, ^bI^«^S*^ 3 AW» 

mmmnicftz t^^mMtfhZo ftm&w&tsb^ 
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mmxv^ziLotemc-fz^ mmw.m<D-n\z® y a* 

SrAixS, H»«^-^Sr|^*1-S (1-^^*>77#J« 

nmg%m^<r>m-&<Dmk±<mmx&?> < , itnzfax 
£-(4, m<%zteZte^i)K mgktpicpmu&Ltim&te. 

[0 0 3 9] «ftra±3^E^©«A*!M4Sr 
RitSr ticioT, 7t7^ 3tfi|6l*if«)El^« 

±TT'7t^iCiE^ibU ? t^WEg^(D-SiStS^ 

[0 0 4 0] «ft<OR«ap»*tt*si-e, 

(a) {^i" 0 :©i^±T»Kt5^^ *fcf47fe 

iai6i0>*n ! a£fi i v\ ^swiafSi^i^^^^-r^o 04 

(b) Oil 7^Sffil 0 lffl|OjRSWiaiRl*|R]Sr, 1 
1 8#Tffi!lS«l 0 7flO<DJK^roia(6l*|6l5rS-ro 

t*v^i6iiSii:*i6j{iiai6i-t-5Ei6]fii^ TtiaisiBitc 

*7c, *^7^J(4Aix^V\ 
<t 3 fctt«-C±T©«lim!KWI JWt5 1 . ±T<D 

Z>o S«#ffi■co^S B 3 BOSa[S]^■[fi]^^$tlTV^§fc^^> 
SC*>±i»9*l6]*s«*5 2aa©K^'f ^*S4C5 Q * 

[0041] z<Dm^\at, 4^»jt?*<^ 
Bifii*i6i*»e)©ar*>±^9*iS]©*as»*s2^«i:* 
?>^, Aroi#»««7^/wA^, 7t«^mff«iPnip^ 

^«^i-5«t 5»-BB1-5^ (/-■ =?y *!7>f h) 

r*i*»<o*tt-c, ;-vU7*7y7ffli^i4 mff^En 

JJq^Fi^, 7-vy*!7^h©i^i4 IffiRttP^ic, 'p 
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ftiftt, Bu*««<&iflK:¥fT«::v\h., JSS^lSJfflKlSjJi 
[0 0 4 2] r©t#t> tattt^-r^-y^iaiai©*^- 

< jc©fifc«aE*s4.A.feix, i£i6it©HfiiftK#5, ii« 
©R3:£©J;5>tc, W4tflS©Bg^«)-jftft«i:<H3tfiS©{t 
MH«£> AtfWii»<BH«#«:8«1-5i:5K:#*>* 

a, if o -e & s fc *>9m * s tt-f P3 * * 

tit, mnnmftLfrmffiLft^tLibmttmtmtbti 

*ho, &,S©;£fcfc;frffl©lS#fcUl,;tft<ft.5© 

[0 0 4 3] rtl^©E#©-fciM£&ffl^c*§£©flJ 

53t^Hfi3tf5cS. £#t^©«<r B Ji©ff^teigiig|5© 
l/2Tfc5©T% K*t«fcSi**-*ttttii: /20>fltfBg# 

iiiil-SWC, W«I#Hfeft5. «JEE*BWllLfctt« 
THE, 3iAtt£l3tt, *ftJBf *ittp*ttffiftlSfE*J«t 
h X 0 T 5 fc ft g (t T , Wi&m \z. A*f L fc R ig 

CftoT^ifcft, (B3t«Sriiii1-5r *jJS-C*1\ * 
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[0 0 4 4] /jrjo, ^WKHLTtt, lii5t[ifl©f!flfiS£* 

©j£¥©.*M4##t;:jg^©T\ rcDjIV^^tD^Sr^ 

h SrAJxSBttH:ttBI**fc*5Jt5«IixS: <t < 1" 5 B W 
BT-tt, ^j:M^t±<ojc£;^SriS<1-Stv^, »* 
[0 0 4 5] *fc % «-7U--6.SrM*&-r 5fl(r»-, 

[0 0 4 6] Sii^*W-to-CiftK1-5^, B 

is^wii^ffiiiiHiia^mi-?.. *7ttt, mm 
SrWttorBiw-tsaJ, 7^u7 7 ^-/y3y©** 

^{-?T?<1-5i:, fK B 3 B ®©«^ftz!)5A#<^ , 9^ T^e 
;uy y * > y 3 >-C-f4S#©»# f>-rig»T'# 
*v^J:5ft»^-Ct>, #y ->y ^ ^Sra*. 

[0 0 4 7] 

I^07l©IIJ£©»ffi] KT, *«07l©llffiro»ffi(cov^ 



.1 
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X, 

»lc*5»t5 lH^WtSfffiiaSrEll (a) ic*-f- 0 ft*5. 
Ell (a) (ill (b) (DSpffiUcDAA' i&tf>#rE[g|£ 
^LT^So #7*2;&1 0 life I TOftif0>3Wm 

Sjssar^sf i o 3 &tt*r u ±»**t-*-s. ft 
So, jftK-? mj ^ *ffi«j<£>»£\ SHttff i o 2 14* h 

7^^{C^fig$nTV>5„ TM«10 7iat ^(4 
5 106^ h7-f^i:M LfciicaflsS" 
y = >-fti:*roi*feS:JBIl 0 53r^fi£U *j\,-ifr-fri£ft 

^5. *©±lctt*MEftlBll0 3as***ix-CV^5. 

* i i 9^^Lri£f9fofc.$n, mw+§k%i& 

0S«(c1J±5rfnJ!)Pi-ixf4ia l (a) ^-t-J;5*<4«>« 
7t(4H^ro®^tcj;oTSftS^, Hll (c) ~ (g) K 
ft^b^WS^S, rrT#fW4»4VNB*<z>»i£'t I 'fr 
« t ft 9 , L a»o$MMas * A - * {cfrfe 

[0 0 4 8] @jgtt*S7£^(Cii[^-t-5J: 5(-SaBL7t<B 

^X«ifiitt(c:ftSJ;5tc, flftK£39l£tt<onqi3£ 
645° ©#|fl]fc«ixfc$KSa*, ftt>SSv^«IS«:4-;*.5 0 

W^JittW*-[6]ftroT-, ffl^^J;oT{4Sft5*[Rl<D« 

wttSKoroi;: $ e> \c®ft<D-$Lg : &$ : mm-tz> zt\c 
r&iicM«ft<ftt), «3bK«>aBa*»*eit«)*iPifc»s 

ffioilftttirfi3t«wSiitti445° rofl&Srft-raV - 

t45<t9t> / — ?!) ^T7-f h*- KIC*5V>TI4PC 
|6l * Kft 5 4 5 (C^^1-^ 0 £ lb KTS©8!J!«1 1 0 
6^f>rom#t?^tiJ^SP«:5ft5i:#l4, MMM! 
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0 4ro@Qfc'>-/l/KfflO««l 0 4 a SrifigU 

-JB*4n»LfcjJS, ±»S«1 0 l iiSiJIWSl 0 2© 
IBKi*5-7-r^^-JBSrKrtn«, 

[0049] mmnrm 2 ) *»wo9j©*js©»iib 

*H3 (a) , (b) £ffl^-C!ft^1-5„ ft*5> H3 

(a) (4, mncommi t±<mm^, mi u) ©32 

U El«iJlll 0 3fcfctf U ±Ummk~rz> 0 EftKf4 

7 t*^^i^4 , m&&7 vy-yxm t mtg.K&fa u 

TV^vU-h^UiA/t'O 0 T*&5^\ #UrKttH (1 
° SkT) ©^VTyuhflS:-**.*. ft*6, HJfiO^lil 

0 2(4* h7'(7-VHC3&l&&tlX^?> 0 T«*«10 7 
tc»4, ^fifljSWt* 1 0 h7-f -TWc^fiKLfc 

±^l[{k'>y =Vft^«ite0:Bll 0 StiNtU 
*-/uSr7>L-C, ##ttfcJ&R*Lfcli*«Sl 0 4 (c 

-f— l l 9^Jgfig^tu, ^tf>±tc:i4iafaiy£i 0 3*s^ 

^tt^IEffcSfSft 10 8a ^aA$tuTV-5o ±TW 
BBP5JJK1 0 3 {4, -etL^^Sroia^^ 1 17, 118 
4: ft -5 4 pt-Ttrv^^tL-cvS. ±T©ltS 
fc«ESr-?lni-ntfBI3 (a) l^i-4 5 ft*ne>«*«s 

TSft-5^, m 3 (b) \Z.7F;-f£otm%f&<OhZMm 

Sr^-To ftfc\ HftfetJ5(w4>Wp*^»fgS(OE[6]f4 

jBre>1*» JS7tSft4f*BS(tft<Ttii5^^h7^ h $r 

[0 0 5 0] 3SElt©»«l<0»e-i:ft*9, ft©~tti 
«7-f^Af4i6JS4: LftV*s, HUJiEro4 5t- x Ba^O- 

^{H(4ft< , ^'n-fe^^frro*gisj£< ft5i<^5$?£ L 

^a^sis i o 6 a»6>0>*#-c$Hwasie»«: 5 *t s 1 1 
so j4, 104 v xc>s-)v vm<r>w& 1 0 4 a 
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±#$g«l 0 1 tigBJIMl 0 2 0^tC*7-7^ 

[oo5i] mm<Di&m 3 > *%w<Dm<Dmn<oBn 

Zm5*&MLXmW1-?> 0 0 5iC*3V>TE!5 (a) 
H5 (b) ©5FEH]©BB' ||W!>*rBSI8«:ji*LT^<&. 

■t-S. Tffl)S«2 0 7±Ki4, Cr<t»)45y-Hi 
(SSftffS) 2 0 9#IB«$;fX, roy-M!1i2 
0 9£S5 J:5(Cg?^->y ^{tv-y a^kftS 

y- h*6»W2 l OiWBfifciStb-C^S. V-h 
HIS 2 0 9 ±Mi4, y- h|fe#^2 1 OSrfl-LT^MMC 

(tft) (omw)mtLxmm-tz>£?iz.£h 

tSi^l^y^fyi^iS Kn'vSi2 i l, y 

i- 5 J; 5 \z.mt •> y = v 4 <o ft 205 asj&sfc $ 
HTv^5 0 ftfc, Kwysffi2i i, y-xii2 i 

nt#*«->!)a>Bir^l,, ¥#{£BI2 1 2©^°*- 
>co-g|Sicmi:LTV^o &*5, 111 5 (b) (c^-TJ: 5 
f£, 1 114, x-^H 

211al:|iLt^5„ f^MSt, KW^Si 
2 1 1 (4, r-«2lla LXMl&ZtlX^ 

[0052] itciisfii, mmm®2 0 4ty- 

*tS«t 5»-^oTV>5o i©S!»!:&{1M§-©on, off(4j£fi 

ftSrLTV^. -r-CI4AA^Srt»J^Lfc/6S, HI 1 
(b) ©fc54?fwH, 231 JSk *£-CblW» 

coam^#^ti5 0 mmn® 204 ©±fcttsaaEfaut 

2 0 3*»*SftTV^ o . 39J£« 2 0 1 tdf± 

#7-7^*-® 2 1 4 iJS^«2 1 5imtit£tl* 
J Er»±fc*iia«2 0 2^aW*tE©»iff^BH:»*S 
Jltl/>5. *iimS2 0 2»±{CI4tt^x^<-f— 2 1 

14, «*tta«»C»L-TKSiiKfi|^lL-CV^. 
[0 0 5 3] ::t, y- h««2 0 9K«ESrHJJ»L 
xmmhy^i?*? (TFT) Sr^-^ic-fSi:, 

mn2 1 3izmB=^m\i^tix, ntS2 0 4t^ 

r. i:*54U 5 #iim*i2 0 2*SHIgmS2 0 4 «fc 
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8(4B^4 ] *IC|6]oT*rf^i^J^TV^<. :©f:*Ii 
rt©**«)KlSl*l«iJH:i*Sfc^fJSix5. r<D4 5(c* 
^PJ«*ffi-CI4, »SiJfcEl«lttK»aa:Jp*.S r t £ L 

tt©*^— y— tfhZ-tttb. r©tta*5MM©«i:*»>, 

dSfflfe^ L a»o##] #c * A - izff t>ti 5 o 
[0 0 5 4] A©-Wi«:7^vuA, E3»«)-S[ft«© 
■o HJS©^ffii©^t^<IH«|-efo 

So *hc, mmm®r*m^mzx, m^m^n^n 
ftSr-^-xiSo *j3b»b*©^- hM i^m^m 2 0 

9a, PMy« (BMfc{g-&K0 211a i6»fc<0«IH= 

20 ©±SB{c^-/wKffl©fl;ffi*SUtTt 4v\, 

[0 0 5 5] M^©ISH-±, BBP**JffiTi"5 

fcftfcvMft^fc if, ^©WvS^ft 

^©ftiHfilSllwttSCl'JSC, ^fe*»b©(B5t* 
fc(4*M^©fig^-rs^^©S^?rffoTfcJ;v^ 4 

sr iSrittKHe (a) ~ (e) (cfes J: o Kmm<n 
30 -«fc9i9a**A*trt>J:v\ *rc, H6 (f) ~ 

(m) [Zibi> 4 0 {CB^«©fl©SiJ^^^MIHC[RjoX 

7 (a) ~ (g) ©ss^r-^-ri 5 id, mmm®(o-n 
(n) , las (a) , (b) \zhz£.oicwmnm<D- 

SB»-M«PSr^LTt4^o r©Elg|5(4H^®«©±T- 

[oo5 6] mmnmmi t±<mmz.Lx. 

40 IBM t *7 ^Sfi©Pli;)t^t AO l fioii7 ^ 
^ASr(4$*f4, fl;ii«R]jD^©?KfB©y ^x->-3 y 

(4, JSS©K«^S*tt^^t?, mJISiMO^tCfSfa^ 
HJS©^«2©4 5fc, 

x\ nmmmm\ztxciv*-?^-y?m}ftzb<>x\,^z> 

50 1(409 (a) , (b) fcjjvf- 4 9id4o(d^fiJ$iX 
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[00 5 7] (HJg©^fi4) *!)§$©£ <btcSU©JI21i 
TH10 (a) 14110 (b) ©WICC j®©®rffi 

msr^Lrv^o mm<DMm3 t©ii^i4, mmnm3 

0 4 ir y-^.m^3 1 3immX'lt^:< *)V-it.-)V3 

1 6£tf-LTSNfcLT^5r irf*5o HJS©J£fi 3 <k 

(**ff^tt®) 3 0 9^*iSB$n., 

- hmsi3 0 9SrS9j:5(-^->y=>- s mtisy^ 
^i)-ht£z>?- h&mm3 1 o^^^tiTv^^o * 
fc, y-hii3 0 9iicii, y- h*g^^3 1 ozit 

ft, Slhyy-^;? (TFT) (D^WsiSk LT#S$ti~ 
6 J; 9l-$iXT^2. 0 ¥^MH3 1 2©^*->- 

113 1 1, y-^m«3 1 3 ^Efi£ftT<^5„ 
[0 0 5 8] -^5>"t'<T^«ffi-r?,±5tC^->y = 

v£9ft3{S^K3 o 5#ffM$ft-o>.5 0 

Jb\ KKyll3 1 1, y-;*1M3 1 3^-tv^'tl 
(4, E^L-TW^^, n^Mfe^A^ftfc^alfr 
->U ^flJI^L, ^gMg3 1 2©/<?- >-©-§&(;: 
ilLtl/»5 0 iS^fl;1l3 0 4 i y-*®H3 1 3f4* 
l 6 <HM.-C^£ftTi^5 0 Ell 
0 (b) (d*1-J;5(c, W^i^mM3 1 114, t*-* 
H (B*^f-§-SH) 3 1 1 a^SggLT^So i"&fc> 
*>, K U-f Vfffi 3 1 1 (4, V s — ?i|3 1 1 a ©—SB t 

Lxm^tix^^ 0 mm(DMm3 f£^tz<mmzh 
t, *iimH3 o 2ro±(cf4ft^-<— y— 3 i 9 am 
rftzti, mmmm3 o stmmzux^z,, mmmrn 

3 0 4(Ct>Sttge[p]ISl3 0 3^^#$tlT*3t), IffilS 
M^iCf4^ H a B ^- : f- 3 0 8(4S«t->ffLT^Sii:iCiB(6] 
LTV^-5„ M13 0 9fc«ffi*a]iiqL-C*IKh? 
y-y** (TFT) Sr^^lC-fSi, y-^H3 13 
(£ SftT, B*««3 04t rftt-ttfaEB 

LTV>5#iimffi3 0 2©Mi-«##i&fi£ft5. i© 

it, ii^s®3 o 4(Dm^amwm^^ t isxxf 
*iiS3 o 2tmmmm3 o 4 <t <9^tv>fc«>, pjm 
®m(-4i:2.ii*i4Steic*tLTsa-c-j4/«(:<, 

J: 9 , -e*>5tt*#* 3 0 8(4®** 

*(C[SioT*t#(-«tLTV>< 0 ^©fc«>Bfiirt©?gyii© 
Efi;frlRltt:£l*5lJ:#«$ft5 0 ;©i 5lc#3§Bj|©£j£ 
T-(4, ttWJfc:Elfi]ttl::«HS«r;!iq*.* r iSrb4<Tt > 



(14) 

(cut, ^ttwi^ii^wfitf^^wffiafcttttw* 

[0 0 5 9] A©— ttMflt^/V'A, Eg#©-$ft«© 
»*U*3b*t>, 1, 3 0>»£-i£<IPI«T? 

fes„ mmmmw^-h^mix\ «ftei6i©*fi: 
as»s>fta, ffii*;}£©;trft, t-fc*>*>mawfl:©«ftfc 

0 9a, KK^JI (8ft«fS-^iH) 311a frh<F>nft 
fc± 9 ^©Eft^SlftSr t Sr55<*fc»tWt, Hit £ 

«SHl3 0 5©f**I<t5ri-e, S§lH£±#<L 

tb4i\ *fc, ^ico»«2iPiic 1 nMnw&m 

20 [0 0 6 0] $f>(C||Jt^ffi3 iBHsgSCLT, B 

i!f wiSH-ii, M n *«sfiTi-« i 

V^-g-(^(4, ei«lfi(^3eeitlR«:Ak\ -t©*EieUR© 

(a) ~ (e) \Z&Zi. 0liCm3t<O—mz.®'9&&.&A 
so jxTtJ;^. *fc, E16 (f) ~ (m) (Cfo5<t5(-P) 
HlW-|»i6S^-{BI(C|6joT^WLTV^5^^t-rt i 
V\ 47t, m7 (h) ~ (n) , iH8 (a) , (b) C 
*><& J: 5 l-B*©-«KIH]«BSrf^* Lt t ± i\ 

[0061] mmm&±%\<^m&tt. mm-rz 
[0062] mmwrm 5 ) s & \cm<r>wm 

*Hi 1 *fflv^TtftPJ1-5„ HJg©^ffi3, 4ii<^ 

JoV^THl 1 (a) (4HI1 1 (b) ©spffilUDD' S© 
WBHSr^L-C^S. Hlt©^ffi 2 t l^«(c LT, 
T<KIS«4 0 7±(CI4, CrJ;t)/i5y-Mffi (ifeSE 
4 0 9 iSEB^tt, r ©y- h«S!4 0 9 

so snstifti'yaymay- h»^4 1 on 
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1*4 1 2?j5gae^^, iihyv-^^ (tft) torn 
4 i 2 «v<* - vo-ast^ms-r s 4 5 y yfv± 

9 45^^^1*4 11, y-^li4 1 3#Btt£ 

£0tt3«*BU 0 SjWftfcSftTHS. 4*3, FW 
VHH4 1 1, y-*lHg4 1 3-£*ve*u±, m^Lr 

tf-U ^frlH4 1 2 0^^-V<75— SR{CfifiLTV^ 
5» iilS4 04ty-^ii41 3fix;i/-*-;P 
4 1 6&ftLXmWl£tlX\,^Z> 0 £fc, mil (b) K 
*i-J;5fc, KWy»i4 l 1(4, -r-^«l (Sfctefi 
^HH) 4 11 atfiiiLtV^, -^4*?^, KWV 
SH4 1 Hi, x-*i&|4 1 1 a tD— gBt LTJ&fcSft 

[0 0 6 3] £f>(C, HJgW^4T*tt, M14 0 5 

k.\z.Uy-y j/vir-m* 1 4*iM^ii, %m 
14 0 5 ±(£(4, T F TtoffiShm 4 1 2 £4f 5 4 5 
#1*4 1 5 3SS3g*SixT^5. *7-7-f;^-l4 1 
4*5<tO«Jg7te4 1 5(4, ^"-^-3- H4 1 7tS 
*3tUTV5 0 ;©t-^-3-M4 17lifY-yr 

y^L»i<v^w4*6a*r»-ef^iai-5. y- 

-4 i 914 mmcoMM 3 t mtS!£#iI®H 4 0 2O± 

4 o 4±n:»riibfc*3jja*uv\ * 
tt^^i— 9— i4, ^i:sEi6]K4 o 3^*a«s 

4 0 2, B^mi®4 0 4±('^Lfc^^ffMLrt4 

v\ mi im i*ii4 0 4±icii^-t-4 

1 9«rJBjSLfcft, Sittge(6]M4 0 3 Srft* Lfctt** 

[0 0 6 4] SMEfaJgU 0 3CDSbm(-4 9, mffiMEP 
*DB$tl4?^ l f B ^4 0 8(4StS(C*fLTiSSiticSE[S)t 

i^** (TFT) fc^wc-f y-*®|f 4 l 3K: 
mfErisppflPSftT, Wi!fHg4 04t r^i(c*)-(6]gBfiL 
T^5*ii«*4 o 2copflic«#^fi$n5. z.<r>t 
B*®ffi4 0 4ro3B«t^*r«H4dS!«^r. £*5£U* 
iimH4 0 2^1i$5fl;ffi4 0 4 4<9*#^fc«>, Bmi£ 

p H Kc^ t5«#tts«ic»LTsa-cj44 < , mmmm 
t> . mmm&ji-m^X'hz>m£kft*4 o 8*411*4'* 

14, »9JfcBitiilK:«aa«rJP*.»r.4:*rb*<T , b, i 
tl]W(c^o B B ro«^S^(S]Sr5>Si]-r5ri^r-^, JEW 
ftfbWtfifcT?*«. w^T*, ||«0>JBl»i~4J:ill«lc 



25 

[0 0 6 5] A©-«iifi7^;WA, 

4*JHJS^li5W4i#tcJ4, *©*3t±» II* 

mm*K y-hm 40 9a, kwv« 

(•MM!**) 4 1 1 aA^ro+5>HltiT^5fc«>, r 
ft 5> CO 4 ft & © £ Ho A 5 atl 5 r t (4 

t±<mmizisX, m&(D®tiz>jjft£, xvzz&cm 

1-54ifroSfef^Srfi l oTt<t^o Kft©Kl6l*sa 

jI341Efr#ffi£E«$-fr5fc#>(£, *y^- 
flsLTt>J:V\ 
[0 0 6 6] $MRJ»#Sr£je$*3r fcfclttfcBe 

(a) ~ (e) I'fc5 4 5(-H*©-§B(-^l l 9ii^?rA 
20 ix-CtiVV Sfc, H7 (h) ~ (n) , @8 (a) , 

(b) tcfcSi 5lcM*m«<0— «Rfc|H]«Sr^L-Ct 

4i\ z.(Dwm*mmmm<?>±x'&'oxh. wmmmz 

[00 6 7] 6 ) *»W©£&fc9J©HlS 

30 a>Bm*m 1 3 &fflv>TSft9H-5o m 1 3 (c*3v^Tia 1 

3 (a) (411113 (b) (D^mm COEE' IfflMSr^ 

lt^5„ mm<oMt&6i£is\,^xn, mmomma t& 
r, MBth (tft) asf^iasn, &mnm 

7 0 2©!!;, co*>tJt)(c:^fi^05fl|jg 

^7 2 4^m^nx^^^<D^mm<Dwm3 1^4 

T, -7 s - Mffi7 0 9(Cfl;JI5rTODLT, TFTSty 
(c-f5i, Si*««7 0 4i:rix(c*KS]ffieLT^S* 

ii*®7 0 2<om^m^mm^th. m&omms t& 

ofc< P^(-LT, iitti7 0 4 ©Jfc^atlMtriSiii 
vr. t*5<tU5#jim«l7 0 2«t«7 04<t*)^# 
B««ira^4C5fllSi(4StR»^*fLTftiS-C{4 

4<, mmmmmmm^tp#:\cmfro®tbmwtte 

5o rcom#(c4t), «**»*tt«sA-e*>*«fi^ 
50 7 0 8iiB*+*l;:ifno-c#fWcfflixTv*<. 
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sfii*rt«)»*«>ei^i*tsii±aiRfc^«i**i5. -ttefr 

[0 0 6 8] H#CD-aSS«<75 

**-^x.S„ <Cj3llft©y- (££ft-!Hft) 7 0 
9a, KKVi (8fc^f#^) 711a^P>©l#i; 
«fc 9»i&<0fiA#a*b$r ifcRCfcfcfcH:, BHi£Pi 

[0 0 6 9] £P>K, Bf»W^f+±, B8P^®T-T5 
Sr. J: 03fc£fcM#PLfcv KfaI£»c}fcgainjlK 

t, m&nmfttf&ix&ffizm?- 1 * a wk. wok* 

zztzBttiicme (a) ~ ( e ) t^fcs x o\^mm<D 
-mz.®*)ih?i-*xfixi>x.\,\ *fc, @6 (f) ~ 

(m) MfcSJ: 9tCiIJ*SffiO^(DgB^5^l!ltCl6]or 
&«TV*5 J: 5 *«fc»&LT SfefcH 
7 (a) ~ (g) (DmmX'^-t «t 5 fC, B*m®<7)-$|5 
*s»*$ixfc#iet8!i**s«>5 0 El 7 (h) ~ 

(n) , 18 (a) , (b) fcfcaj: 5 

*ott, ■*««-tro'b«>^|!fl»Sr»j«UTV^r'b^ 
[0 0 7 0] £<bf^ HJS<7)^ffi3 i^<TOCLt ) 

m&±>. mm<Drm2x&'<tzm£k%E.fakmmm<Dm 

SfiH 9 (a) (b) (C7jH-«fc5iC4otC#Ii]$*l.5„ 



(16) 

30 

[00 7 1] (3«t«)3»llB7) *»W©$e>lc8iJ©Hl|[ 

nrmz'm 1 4 srffl^rmfi-f s 0 hi 1 4 ic&^-cm 1 

4 (a) ttl2l4 (b) <7?¥ffilg]tf>FF , ^frffiHSr* 

ltvs. njsrojgffi7^*iv>-c«, ^mmmz tt. 
*, aa«fciTo*if©awtt««8 0 4*^u s 

10 *t«©*K:«Jttt«>T * y /HfflB* if <0*«IK 8 2 6 Sr 

U 3fa©AftSrto7bBfli!!i#36SrJg*'r5. ^<Ot* 

6 0 KttgBt'A 1 *£©&*-CR*flttt8 2 8 Srffrfc 
U Sia»SW®ffi8 0 4, y-^ti8 13i3y? 
* h£J&fi!c-f5o MP*(0g^?>, R*MBfc:TFT««: 

20 i^?>, Sia^wSJ?* s SWSScoSJ?E»f5lS2fg-Cfc5 
it*«a*LV\ #«««8 0 2 ©*t*W!fe© *>.&■** 

v>g|5#8 2 5Sr^-TSo 

[0072] mm<DBm3 &*o.t<NtR£i-c, *?- 

hmm8 0 9(^mJE^Sl7JDLT, TFTSr^VtC-t-S 
Biif®f8 0 4, 4fetrfcS*t««8 2 8titt{- 

*rftgESL.-ci^5*iIS®8 0 2 05M^«#^ie$ 
ix, *JS<7)^ffi3i:4ofc<R«iiiLT, iBilS8 0 
4, S*tmH8 2 8<7)^/J5^14^iS^r k*o£V# 
30 iim«8 0 2^B3(?mffi8 0 4, g*t«ffi8 2 8 J;«J^: 

ttft<, B*S^i2Sl5d^^*(w(6j^9#4«>m#i:^ 

8 0 8ttB*f*tieiorw»K«ixrv^<. rrofc* 

mm<7>Mm3 tmmcLx. m^m^m^mi: 

t\ *f^^^4roj;v^B*co^i{^4 ] 'iL^irm•r■5fielc, * 
40 mm&wiznmvfo^Mft (maw &hzitit>. ®$> 

[0 0 7 3] fcjs, *ifim««fcMP«^*^t, Kit 

tE-c-tt, Dai&dsfe5fc«){cmiiBi*n^«t t), ^f B tt«^ 

as < -fix, -*fttM-#ofc»W««K:/<5. ^©fc 
so T?Sfff£;ix5o *ii«Hft«cBBP|a5?rlS;(tSr ttio 
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#*uM»st, mmmm3<r)®&t±<mmx'h 

w-ftfi«(i^BT^t?fc-5 0 %imi&\£&^xi*m 
mmmitmfcg>ftMx\ m&&faoi?VLAJ3fawi6ifi 

eg#©-iBEg«tt, «!ME*s#p>ii5, ffi 

[0 0 74] 4t3iltW^- h« 8 0 

9 a, KL-fyi (BMfcfll #«) 8 1 1 a^ibomHU- 

fe+»ftrawMttf J: v\ *fc» «#©jss* 

i!?©fS:s+i:, RiP#!»fiTi-6fc»-HJ'*Elt*fciXJ!t 
^•^Ktt, ei6lBI»c*iB|6]HISrfflv, *©*Elftltt© 
if©j&f££tT ottiv\ ^©Efa^SUxS© 

■C, *¥filfil (**J?=7XBl(l, INBffl) ©ffolfCO 

SHANarottft* - Kfciovvcfc*<PI«ri:#»*. 

[0 0 7 5] ($]fc0»Kffi8) **W0><*&fc:BIJ0>3l;lfi 
©J&ffi*0l5 (a) (b) Srffll>TSiW-r5o Hi£© 
^ffi7 b£.< Pliiat, IH 1 5 (a)ttHll5 (b) 

M7 i:g-&oTV^ 0 t£#t©*'<--»f— tt v ±TS«© 
[KIM (ttT-fc-MF+yr/iv^) SrftJftSfctfcfc, $ 

fcft, SJMfc©*^— y--%%tM-tZ>jS&iX''t>v*w7 
,w ^ y & 5 ft , -mz.MmirZ> r t ttlt L 

8 jpaftaiaajm-fe/w^-Y- v^zmm-r a 



(17) 

[0 0 7 6] TFTSMJ©ffr&tt3llS©15f§ 7 b £< P 

tHT-$>S 0 *ii*H8 0 2(D, ##*£©£> SiS^m®, 
wi© j j laraj-f* cfi 5 am I- s Wi© I^SB 

^8 2 5^ ifcfctttf ©*-<--?-- 8 1 9 Srfftic-tS. 

wi**^\zLitm&c>&.faftm£tti-z>. Bunas, a 

[0 0 7 7] «-flEfc±5ElRl»id<75iLftK:»i-5 

s**t>. mm(owm7 b±< m^-cfcSo ^?>{-, as 

lg©^l87©#^t^<|^«lT-feSo S*f$C^*i-S^ 

*>«^#tt©ffinfc^f6j&eE©*[p]{-s;^-e#5, t 
[0078] mm<nMm 7 b^< mmt. mmm 

©y- Mfc (jfeSft-f-H) 8 0 9 a, KW^I (iJHfe 

30 ft-^R) 8 i i a a> ib ©«#{;:<£ 9 ^©EfariS&tlS 

v^-rtx,^-^-*fc(4^©«s©±gi5i-^-^Kffl©i: 

v^»#KI4, El*^)K(c*El6]M*fflv^, Jfro*Ei«QBtro 

40 *®<:zbzam^ m&^^mn^y^-^mA 
[0079] mmowm 9 ) *^pj© s e> i^su© jiife 

©^ffiSrHll6 (a) (b) £ffl^Tlfc^-t-5„ H*© 
^«8 i^<PHI(CtT, H 1 6 (a) liil 6 (b) 
©¥ffiH©HH' jft©»fBH«r*LTV^S. HJS©^9 

so y) ?r^©s bbuz, mmv>Bm3<Dm&bmm^ 
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ft®nm tt£*>, ftmmft&mfe l fr-o#m* * a - * 

y— -fe/udf-f y^S:— «^JWWi-5, 

[oo8o] mm<oMm8 1±< mmiz. mmm 

COy- h$ 8 0 9 a, KW^l flSMfe 

8 1 1 aA»F>»m#{-J:«5?ESroEl6l^aH5 

V^f h*^-*4 tttB*Oti©±»ti'-A' KfflOt 
*«:R»+TfcJ:v\, £«b(-, *l«8tP«!;, B 

[0 0 8 1] (Hife^Ji) #7*£«±KI TOS:7/< 

s>*$anu 7thyy^77^-sM^t v it 
oi»vhy^xtl;Mufc„ TfiiJ^Sffiw^S^t; 

/u-#-/u£^j£Lfco r«±(c I TO^j/?U 
— y--Sr3. 5 y m<7>ili£-CffrSLfc 0 iTSffi^M: 

sa^si (Bift^tmsE 1 2 1 1) &ft*u 200 

WItrflMSi-S <fc 9 tclfi?) MSftfcJ: 19 ->-A^J 

Zfflb $ -£ fc. SKf ini ! 0. 096-CSSSs*s&# 

[0 0 8 2] (xtfem) T»s«©s<t->y^yi 



(18) 

x, ufc. ^-/I'Kffloti 

[0083] mmm3) T*;u7TXisy ^^mmh 

10 ^vi^j^ru-f (TFT) SrffSSg?:, fdcBSigg 

r^fyay-i^MW, Kwy-y-^-ty^r 
bfcB* 1 Tommtmm^ivx^^o ztibzmo*. 

?tift->y 3V^P,/i5§lKMIlfc, Affile I 
TO^x/^y^ £*ifcy9 -jy^-v h V ^^o#co^79- 

fc-t?>tiLS.\Z, — iTJ^S 5 it mT\ 3. 7|tm<£> 

m^mmsifam (BimssEi 211) 

U 2 0 0=0, i^WAP«K6jiSrfi 1 ofc 0 S«flHfcf 

s^S^tt A n #0. 096T\ K«*S^tt* s A©^^f y 
^ttfi&flEAU &A*L£7fc0Wfc«fJI|-?itlh Lfc. Hife 

mi tmrnzLx. mM,m<o&n d t^^^K, 

4 5° «ftTI£<5oH-fc 0 roi5ttt»6Jifc^ 

40 [00 8 4] (HJSW4) HJSfi»|3 ^Iiat, 
TFTXff«rff!AU I TO*«©-«5^0 7 (e) Id 

5^2 l 9^^ffi-f 5B^m<S?r^L, -tixK^tt^lte 
«3i:£<ra«fcLT«ft**/<jM'*#fc. r<Dj;5 

[0085] mmm5) mmma t£<mm\zLx, 

so TFTSSirMU 7^- by V >fy7 4 -tm^Xf 
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- vmmmn-n^ms u> , (b) ^m-tMvwz. 

0t,cx.y3-y?L. QflgBSr^fiJcLfc uric I TO£* 

;<v?-tz>z.bicx.'oMcmmm8 u) . (b) <dz. 
znti 0 mmm3 t±<mm^\^x, m&m^***: 

[oo86] (*ffi«6) *itcsj3 t±<mm^Lx, 

TFT^tf^S^ilClffMLfc. ^(OTFTfi, Hig 

? zntzy? y?-?h y ^xo^©*7 -7 -y/i^-s 

fc, ^fttt^T^ !;^flg5rffl^T*f[p)S«<7)#iiIlgl: 
SoM^^^(C*tJ^i-5^B(c, — i23*S 5 u mX\ An 

m<Dm&&G-tz>iEjjm(D?.^--v--zMf&Ltz, mis 

oS-«{c:fiitiai6]iI (Hg^ttHSEi 2 11) 1:1 

*u 20 or, i mmmmnm&ftotz. mmmmic 

ff*m*t4 A n #0. 095"C\ Mnm&jj&tf'kn*-??- 

$*€r4 5° «ltTIi t)oJtfc 0 rcoj; 9tlt#?)nf: 
h7^ hCOffl^^^ic^v^tVTt^ 

[0087] (HffiW7) mmme trnmizLx. mm 

mfe<0%m<V%-V3iiiBXib -5 T F T St£ t * 7 - 7 
^-S«*ffllCL.7t, TFTg&ftijro^tcftiafrjyiSr^ 

322 75^ ttlZtlZt faffliJOiS lc ft^o T :/ P-^vW h #o < 
»M, SSiA, £tlt£rm\ jfoPaJf^An d 



(19) 

b*Vfc^*/u<Dffi3#tt£8<JZ£L7ht 15, Pgl^Stefi 

mx\ fr-rfriz&btitzm'Mtefj y*-->a v<z> 
.0 *^<D±.TJjmmyn-ttzm&te, -hr^fi^^ h 

[00 8 8] (3US^i|8) **^J6 t^<l^«iCLT, 
TFTS«i:*7-7^^^-S«^fflicL7t 0 77 7- 

20 (C LT P5*©««lcSatei6llK ( S »t^tt® S E 1 2 

id ***L, 20 or, imF$tom&.mzni<\ '< 

g (^/W^ttiKra B 0 p^MJ95955) tSI^S^y^- 
(0*<kIttfiiSS>^KAYARAD PET- 3 0) 

MmatL-co. 2wt%) , (Sp^-r/^ 

;y?X9 07 ( ti*}-UT5 w t %) *>P><C5 

LT, »?LLfc. *iim^tc0V, Bi^S1S(c 3 V £ fc 
S i ^{-Hff^EPTJDLoo, ^^/u^:S(CTFTfl!l^^ib 

«<7)Sig$fti:E5>ro-Kg«ro®ffitt?:4 5° « ft "CIS 

mw7 tmmic mm<p<n mmnm^mmm^ l tz 
tz\?>, mm&\6x\ ttmz.'p&<ommx^ fr-rt^jL 

ttfrotz, 

[00 8 9] (H*S0ij9) ^2i^J3 T^E- 
^T^^yaViih^y^^TW (TFT) ?r 

Lt> #7*S«±tCf1;&!L7t 0 IOTF T(4, SMJ 
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fc„ *7-7-f^^-S»4» #Jxl4\ *fe^ifet)t< 

ft*. i-<et>t)*, UN i^wafe^aiHiil^ig-rri: 

[0 0 9 0] *7-7^^^-g*iJ;U5ji3tS± 
f-SW ft«6i^*m*> P>ft3;g--^-=»-h/g L 

{fcttttJH v * T^fiic L fc *s , Tfefjifttt wjguj ftStflg £ 
7x5ISrffifLf: 0 3 t vmtz LX. m%<D& 

mzmm.&fam (smit^tmsE 1 2 n) 

n# o.096 X\ j/ 

-r xa«/h $ < & o r t £ < mro ft v n r £ # t>t^ fc. 

[0 0 9 1 ] (HJte{S*| 1 0 ) H»ttS«>?&R«rBI 6 
(f) ~ (m) (cfe5«t5ft^ttJUfcSP^«rWt-5^ 

*9 l) *-->a >tomw*)ti&< SLbtlt!ifr<>1t. 



(20) 

[0092] 1 1 ) mmm 1 mm^ l 

■C, 7tM)y^77-f-^fflV^ITOl®, Sfcv' 
WtfS^O^ J SRSjALS-4 2 8tZLI47 

ZZolCyt'l/yzn-otZe JALS-4 28lt7fy 

io ->g >-j^T-*»fcrw^-/Wh^l4, 15(3:0° T'foofdo 
5 Mm-C*>ofco Mft7^/UAtL 

(-s ffi£ftfttSWNew-Va c7^;UASrffll,\ s< 

[0093] mmMi 2) ^mm3 t±<mm^L 

|6]Ii:LtJ SRiJALS-4 2 8?rif 200 
20 t'^^^trofco 7J-T L I 4 7 9 2 & 

[oo94] mmmi 3) mm&\9 k±<mmzL 

ffiMiUI^Ilc, iar&i)Kt?SfB«-§r J SRSJ als 

so -4 2 8 iZL I 4 7 9 2 Wtf'f 7A-£U&&l^7h'i>fc> i 

fi^^*^Lfc 0 r<7)J; 5 i- LT#f>tLfc^/KO 
SA*M*«r«3&L7ti:r5. PgiaSCi4^< ft< % iib^ 

< , u^roih-r x*s/j> j<iiotti< mm& ft v ^ t 

ftco^{bl4ft^ofc„ 

40 [oo95] (njsffij 1 4 ) mmm.m<DMvtzm e 

(f) ~ (m) Klfc$J:5fc&aLfc»«'fc#i-<&jeMfc 

fLfctr^ ^llS^K^4i^t^fft<, iS=>-h5^ 
[0096] mmmi 5) gg^©-«*«srKiv^£ji 

^tft 9 5 V^)JPLfc»-a-H:4 0m sm-CtSiiDtfi^ 
so StU4i>oft, ^7^tfiE2. 2V^ffIjDL 
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■c*5t, 5v<DmW]n&.zm\iLtzm-&i-i, 2 0ms& 

hfi^T^lffiSrSlflnL&l^O VCDi: #CD2 3 0 Ori» 

JfeLfcirr^, V Hi 2 0 0 0 tm^MZftZ 

l±, /MT^mffSrTO-ar-f^ 0 V7i>ib^#&9 5 Vftl 

/W7^1ff2. 2 V5rPnSPLT*5#, 5V(©|gK) 
«ff.5rPPiO Ltzm-frlt. 10ms &TStig#l:;6S£;t L 

[0 0 9 7] (mMffll 6) tt^-<-f--Wi^S^2 

211) ic^x., ^t'^^^B&Lfcw^ii, mmm9 

n #0. 1669T\ a$m*g#t^A<0&,f|*m£aA L, 
#t?LLfc 0 mmM3 ^<«l:Lt, Aco-ittMfr^ 

1 7U-J*X'&,Z16. 7m s CD 5 *>^¥<£>8. 3ms©r a l 
[00 9 8] (jfete^Jl 7) HJ60J3 i£<|5]t£(;:LT 

cDHfitetEli 2lC7n-ri*3«?rfc-5 <> r©i5tLT# 

[0099] (mmmi8) mmm3t±<mm\cvx 
*K6)S«t Lfc mt/tvaoTtyjisffimzm^x, s« 

(O^-IJ— lffl^5^mT\ i^$*53 tfm 



(21) 

[0 10 0] r©±5fcUT#feftfc>*:M'<B8W!«rtt 
[0101] (jlJSfiaj 1 9 ) 3£J£#J 3 t ft«R{£ tt TFT 

»«i:LTB*rro*««:f&*U SW»ro*i:«3ttt 

«©«3ttt©T^ y^WffiSrfflv^, ffimoW&Mfti: 
WLt 0 £^{;:rc9|!gftcD±tcAl&ffl<^-CS#**&£ 
M^Lfco Affile I TOtf*'*y9 ZtltzT'y y >? V 

I0102] v y y^77w-Srfflv>x» 

(CLT, P9£0>JEK£&ft£lAlK (BIfkfttlSEl 
2 11) ***U 2 0 01C, 1 ^WJiPfUfcjlftSrfTo 

SSfcSt, Bi>f***i4An*S0.083^ SI**S^ 

fc*tt£#*«r/h;*< Lfcteffig«£, *7-7^/u^ 
-ffiiJ««(cte^o(tfc^, ffl*«Sr«9o^fc. TFTfiiJ 
£«tett*fiJi0>Andfc*#£:iS$EL<, i»^jS»i 
453t^»Kfta)1i«7^^SrftS*)orffca, ffi7fe« 

[0 10 3] i©i 5t-LT#f3ixfc^/KOffi^i|#tt 

3t*«>aiB«*lRlt*St^TfcltV^«^tt*<, »S<75^ 
[0 10 4] Hffi^rffiT-Jf U*fctr5« MP 

[0105] mmw2o) mmmi 9t^<TOa 

so l : ia»P>l : 2(C/io7tr S®SfB^*iV>T*afl 
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^5: to^x-hz. :oM^^- 9—14— ffl^5 ^ 

[0 10 6] r®£9&LTft&ftfc'<JM'0>fllfttttt 
Say h©*«6###»;:iS^«*i,fc«a 

[0 10 7] l) Hlfeflli 9, 2 o b£.<m 

S 0 ^ett<73flfjgfe|4-ia*5 3 <i m, iSi*;JS 1 ttm-Cfc 
©Sj®W*faK^TfcP£^lB$#f4#< , 

Bip«*j*vv^A'-cjie>ftfcj: 5 JteiKftiarRiwsuxtt: 

[0108] 

«±omisw±ep^s:av\ ^ofg i ©gt£±©®*i 

Sr«i\ *loifi±oig©'M< ttBff#»f-b 

©tes^a^©*^— 9— , »ctt©«jt*, muMp 

»©'>£< t fc— oris#£-f£ 0 L»oT, K»© 
RE. S#/4 s £-Kic*J- LT&fc^StfWKJtcdfc ^o, ft 
JR©*^—*— , *fctt^iB*©«3S«» SfcttBBH 

So r©fc»«]£{CJ;i3fKfiSJ4, a^liB*jJ5*t^ 

» *««©«« ki^w $ *t 5 © r% aaffl v ^ -ct * 

[Hi] (a) **MJ(75||Sfero^ffil{c:jS{tS^H B H*^ 
$lg©«fi!cSr^i-»fffiiaTfe5o (b) #fPJ©IUiS© 

jgffi i (-*5(ts^ii*^B©*^^*-r¥snr-*) 

So (c) *3BM©Hlt©»*iici3»tS«ft**|S« 
©li^^fii©^?r*i-5PSEl-C$)So (d) *^© 
HJfe©^l (Ji*5ftSSEft*^3Se©Pli^S©flfc©^ 

^^■t^isia-e&s. ( e ) &&m<n&M<oi&i&i\z 
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T?feSo (f) #*W©*lfi©Jgffiite*stt5*ft** 

(g) *&W<nmmnMM i ^*J»tS^*^$IB©li 
*««»*fc9J«>»«t«r*i-5Fffiia-C«>5. 
[H2] (a)*^^©3liS©^ffii&^JS©^3^ 

*j s ®fi*^e© ®^«® © mx. ¥ffim -c & 

S„ (b)*|gW©jlJS©^ l &tf***>JBtR3 lc*stt 

So (c)*^l^©||Jg©f^lSt^*JS©^ffi3{C*3(t 
ElT-fcSo (d)*«W©HJfe©^«lSt5Hli©^3 
UlT-feSo (e)*«iO«i©»1 1 R^lO^lS 

n-efcs„ (.f)*&w<onm<owmiRvnm<DMm3 

©¥ffi0T-fcSo (g)*»W©**i©««l&lf3«IBI«> 
»«3fci3rt-5«ft*^»B«>Eii*»ti«>»«Sr*i-* 
7tgiJ©5pEI21-CfoSo (h)*^«*WilSOti 
Jfe©^3»c*3»tS)SS*^B©iii^*«i©^S:* 

til 1 Xt5S6tJ6©»«3 fc*jrt"5«Eft**SEfi<0B*«ai 
©^*^-f*fc$ f>{cfl&©sp®0-C'foS„ 
[13] (a) **W©**(OJgll8 2fc*S»t5*fi** 

SB©«^**i-®fBlll-efeSo (b) *^©Hi£© 

Jg«2fc*i»t5*fi*^B«>#fig«r*-*-¥Btg-e*> 

S. 

[04] (a) #38§(i©*^=T;*Kfa©4§-£{;:i3tt 
S?Sffi^*^B©«^^^-r»fffill!T*foSo (b) #38 
M©**S?-r^E|Si©»^fcj3^5jRA*>Si{iB©# 
^^*-T¥ffilllT*foSo 

[H5] (a) *»W©**<o^H8 3K*sjj-5jRft*S% 
^B©fl}^^-t»fffiig-Cfc5 0 (b) 44g9)0%tt 

S. 

[B6] (a) *«H©$tt<a^ltt3l£ttf*Stti&&*% 
3£B©Wiii««©^£jfct- s Pffi@TifcS. (b) 
W©StSlfc<o»ffll3fc*stt5*ft3t*§fiB©Iil*««©» 
«Sr*-t-ft!l©¥ffil2IT'fcSo (c) *%93®&tt«>J&ffi 
3 fc*j(tSffift**SIB©iii3!f«fii©^Sr^-f-*fcffi 
©spffiH-CfcS. (d) #^BJ©*Jfi©^ffi3(C*5ttS 

TfcSo (e) #*H©H*©JB«3fc*Jtt5«*** 
^B©lii^m«©^Sr*-r*fc$ bf-te©¥ffiHIT-fo 
S„ (f) *«W©Hl(S<D»«i3K43rtS«***SSB 
©B^*1S©^?r^-t-SiJ©¥ffill-efeSo (b) #38 

mvm&omm 3 ^ttsifofis^iSB©©^*®©^ 

««r*i-47tSiJ©¥ffiH-CfcSo (h) #3PJ©H;&&© 
JKffi3{c*ittSjKft*^B©iffi^m®©^Sr^-r* 
fc$P>{CSiJ©¥ffiia-CfeSo (i) #«W©H«S©^fig 
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HJllT'feSo (j) *«W©*lfi©»tt3IC*J«-S»ft 
(k) *«WOHlfe©^3{C*Jtt5^**igB05ili 

[0 7] (a) *Sn0ittOJ0tt3&i3f*&Mb£?i* 
gfiroHBBBwJ&tfc&^i-^ffiB-CfcS. (b) #ig 

wnmmo&m 3 t£:t3tt3ft£&7i*3£Ba>iS£m£<z>7g 
^sr^i-ffe^^isia-cfeSo (c) &%w<7>mi&<DBm 

»spjBiaT?*5. (d) *mw<o$mv>Mi&3\zistfz, 

T'fc^o (e) 3 Kli3ttS*ft** 

5o (f) *«W©ail6©»l83fci8(t5»ft**3fiB 

n ©IlwffJi 3 tc*3 ^ 5 ft ^^BBoBBBBofl* 
^^^•f-^fcSUOspffiBT-fcS. (h) #3gPJ<Di£iffi(75 
»B3fc*5tt5*ii&«*Bfi<0B**«©»#*iiM-* 
tS&KSiJrospiBHTfcS. (i) *^^<7>H3i(D^ffi 
3 (c:fttt5£i&£ii*£B0B£Bff0jHo£tttr^¥ 

sji2iT"fc5 0 (j) *%moomn<Dj&m t 3iz$nfzm£i 

**»««>W*ftli«>tto»«tt*i-TBfBI"C*)8. 
(k) *&Bo£tt0»tt3fcl3r*Sfflte9SiBe>B 
^*ffiW^Sr^i-5pffiE|-Cfc5 0 (1) #38^cD3lig 
w^3{c*JltS?SS**ggWBi^mffi»*fcSiJwB 
ttc5r^i-¥ffilHT'feSo (m) #IPJ!<£>i?J£ro»fi3lc: 

^t¥ffi0-C&5 o (n) *56W(03IJS(DJK!i3IC*JJt 

[081 (a) *5§W<7>HlS©}gffi3te:tJtt5JK^^ 
SIS«><a<ofl?^Sr^i-»rffi0-efo5. (b) *^0^coH 

[0 9] (a) #»H<0£*©IHB3l;:j3ft3**** 
«B»SJ©«J*«:*1-»tB5B|-<?S>5. (b) *£9]CDB 

[0io] (a) *&w<z>ntev>tem4\c*svzm&& 

^SSB«)««Sr^-rWfBH-C*>5. (b) #38W<7>Hi£ 

[sin (a) *%w<Dnm<DMm5\z}sv?>mMi& 
^mm<nmf$. : &7F-f%rffimx'foz><, (b) *&n<B%ii 



44 

[012] *»m<o&mwi 7fc*sttsoi3t*©aia 

©*i:Bil«S:*i-¥E0-efc5„ 
[013] (a) *^M«>||Jfe©^6fC*J»t5fS^* 

*!SB©«j£**-*-WffiE*s±tf¥iSIS-e*>a. (b) 

i-Wf E 0 *5 i tf¥B0 T* *> S„ 

[014] (a) **W(0Hlfc«)Jgl»7Kli3»t5»S* 
*SlEfi«0*J*S:*i-»raBHt?*>S. (b) #3PJ<7>M£ 
7 fc*jrt5J8E*«*«B«>fllfiKSr*-*-¥ffiB|-C& 

<5 0 

[015] (a) *«W©HJ6<0^ffi8{di3»t5JRft* 
*»B©«j««:*i-WrBBH-e*)5. (b) *&W<omM 
©»»8 |cfe»t5JSftB*S6B©#fiKSr*"*-spiiH-C*> 

[016] (a) *«H0££0&B9£:|3i?*ft£& 
*^B<O«j&£^-rigrffi0-?;fc5„ (b) *%9i4>?t2l 

[017] (a) f£*ft£&rtS%£«;F&Be>fllj£& 

*-rifffi0r*fes„ (b) m&Mic$nizwiM,m7jkm& 

[018] IS*«»l^i3rt5****«fi©«filcS:*i-sp 

ioi — j§95&&> 102 — #«BB, 103 — 

10 4 HfgmB, 10 4a Kffl 

sb, 105 — &mm. 106 — ssi^fflm*, i 

0 7 — 108 — ftal5H% 116 — * 

l l 7 — ±«S«w$:jr B c>6fift;tf|6K 

1 l 8 — T«S«0>«*<OBGl#lfiK l 1 9 — 
*<—9—s 120 — 121 — mtt<D-m.9: 
«. 1 2 2— AO-«mft7^A>A, 2 0 1 SUIS 

2 0 2 — #fflBB, 2 0 3 — ElftlHk 2 0 4- 
— BBBB, 2 0 5 — Bffifc 2 0 7 — T«*K, 
20 8 — Jftifta^ 2 0 9 — y- VWm. 2 0 9 a 
— 210 — y- hlfiBMk 2 1 1 — K 

>mm. 211a — ewMUMSL 2 1 2 — *m 

213 y-^.®fe 2 14 *7-7^;W 

*-Jg, 215 BftKk 217 ±l»J8t£<7>ftif B 

0>E|rJ#|6K 2 18 — TBS«©*fi0>ei«!]*l6l. 
219 — tttt^-U— , 2 2 0 — ffi3t«, 2 2 

1 — eg#e?-jfcft«. 222 — ■McD-mmm? -y ^ 

■A, 2 2 3 — MSB, 30 1 — mW&fo. 3 0 2 — 

#>ib«> 303 — mmm, 304 — urns^ 3 0 

5 — &mm, 3 0 7 — Tfflj&fcu 3 0 8 — ftfe^ 
^ 3 0 9 f- 3 0 9 a jfeSft^Sfil, 

310 — y- hlfeitBS, 311 — Ki/^fym 3 

lla-l*«|fm 3 1 2~^»M, 313 
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y-Xfi, 3 14 — 4)V$-m. 3 1 

5 — m^tm, 316 */U-*-/K 319 — t£#t 

fr- , 320 — «3te«u 321 — gg»o- 

ftfiffiu 3 2 2 — ftW-ttii?^/^, 40 1 

mmmm, 402 — 403 — &fam, 4 

0 4 H*mH, 4 0 5 — film. 4 0 7 TfflJS 

ts, 4 0 8 — m&ft*, 409 — y- hmm, 409 

a — 4 10 y- 4 11- 

- K ytffi, 4 11a Hfc*{f 4 12 — 

4 13 y-^S® N 414 — %7-y 

-O^t-Ms 415 JffijtlK, 4 16 

/K 417 ^-~y<-zi- [>/f n 419 ft^*^ 

4 2 0 42 1 IH#tf>-«ft 

4 2 2 50 1 — #7 

- y ^ tV9 -Sffi, 5 0 2 5 0 3 — sa 

faK, 5 0 4 iJ^m^x 5 0 7 TfiOStE (T F 

TSfi) > 5 1 7 — xy 6 0 1 TffllISS 

(TFTli) <0«*S<oaiiil|(0*|ft, 6 0 2 — 

#l*k 6 0 3 TffllJS® (TFTSS) {ClfiOott 

ttco^f^], 6 0 4 — Tffi'J*« (TFTiS) iClfiDo 
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»tfclH»©-ft*«©jItt(*©*rtl, ^o±*IS* (# 

ffl*H0#fi 7 0 1 — 7 0 2 — *a«i, 7 

0 3 EMMk 7 0 4 H^mffi, 7 0 5 

IS, 7 0 7 TfiflStS, 7 0 8 «iJt$HK 7 0 9 — 

-y- 7 0 9 a *3tft-^*fii^ 710 ^ 

- hf&mm. 7 11 K W yfl, 7 11a — ftfe 

7 1 2 — 7 1 3 — y-^m 

m. 7 14 ^7 7-7^;^-I, 715 MR 

Nk 716 — 7 2 0 — «*K, 7 

2 1 — Bg»©-***, 7 2 2 — M<D-mffimyj 
7 2 4 — ftjBttwsft*. 8 0 1 — mmmm. s 
0 2 — 803 — iBftK, 8 0 4 — mum 

1®. 8 0 5 — &mm, 8 0 7 8 0 8 — 

JSft^, 8 0 9 y- 8 0 9 a ^4{f^§- 

m^, 810 — r-hnmats sn — kw^i 

tt* 8 11 a — BMfeflUHM* 8 1 2 — 
813 — y-^Sfe 814 — jj'Sr — yj/i'jr — 

S, 815 S*J^, 8 16 3ft- /K 8 2 

0 8 2 1 8 2 2- 

-0^(7)-Kfi«, 8 2 4 — «jB«t«JW6, 8 2 5 — 
ttliMnft* 8 2 6 — Mt£b«it, 8 2 7 — W&Wm 

mm, 8 2 8 — 829 — mmy << ^ 0 
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